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Desktop, RISC/PC, under 
$10,000 ... Silicon Graphics. 


It was bound to happen. 

We've taken everything we've learned 
about visual computing and built it into 
powerful systems that everyone can afford — 
the IRIS Indigo” family. 

They pack the hot power of workstations 
and glide by at the cool price of PCs. And 
they’re remarkably versatile — going from 
conceptual design to manufacturing — from 
fast 2D drafting through solids modeling — 
all with our powerful, renowned graphics. 

They’re standards-based machines with 
all the hooks and connections to fit easily 
with other systems. And with a starting price 
under $10,000, they bring unprecedented 
graphics power to more desks for less money. 

But don’t just take our word for it. Systems 
Integration magazine says IRIS Indigo has, 

“the best price/performance ratio we’ve seen on 
a workstation — or any product for that matter.” 


And they’ve been given both the BYTE Award 
of Distinction and a Digital Review Editor’s 
Choice award. 

See them for yourself. Get our free 20- 
page full-color capabilities brochure, and find 
out where to check out the IRIS Indigo family 


as well as our full line of servers and 
supercomputers. 


Call 1 (800) 800-7441. Ext.15 


SiliconGraphics’ 


Computer Systems 
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POLHEMUS INVENTED THE 
TECHNOLOGY THAT LETS YOU 
REINVENT YOUR OWN. 


You Get The Best 3D Views From 
The Originators Of 3D 
Positioning/ Orientation 

Measuring Devices 


Way back before there was a band wagon for 
everyone else to jump on, Polhemus was pioneering 
electromagnetic 3D tracking and digitizing for use 
in military helmetmounted displays. Biomedical and 
biomechanical analysis. And archiving historical 
and archeological artitacts. To name a few. 

Polhemus brings its 3D positioning/orientation 
measuring technology and expertise to your work 
station or PC - making accurate 3D 
imaging tor CAD, computer graphics 
and virtual reality easier and quicker. 
Giving you newer perspectives into 
your own technology. 

When you're ready for 3D 
tracking and digitizing, it 
makes sense to work with 
the company that invented AK Se 
it. Polhemus. | SSS SOK LF 
For more information, SURO SOGASE aie. 

Stuasass. 


Hy 
call us. (802) 655-3159. ae” 


FPOLHEMUS 


CIRCLE 2 ON INFORMATION CARD First in the third dimension™ 
One Hercules Drive, P.O. Box 560, Colchester, VT 05446 (802) 655-3159 FAX: (802) 655-1439 
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COVER: Toronto-based 
photographer and computer 
graphic artist Damir Frkovic 
created this scene, which he 
says was conceived of asa . 
‘ray-tracing experiment,” using 
Alias (Toronto) software 
running on a Silicon Graphics 
(Mountain View, CA) Personal 
Iris workstation. To see the 
complete gallery of Portfolio 
images, turn to page 63. 
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Ey Optimized Designs 


6 FRONT END As more and more ven- 
The Tale of the Frog dors tout design optimization 
2 as a key feature of their 


software, many in the industry 
continue to wonder: How do 
Don't Forget these capabilities differ, and 
the Amiga are they even useful? 

By Arielle Emmett 
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NEWS 
News in Brief 


39] Designing for Health 
Care 


Nearly every defined space in 
a hospital serves a specific func- 
tion that has specific electrical, 
HVAC, and other needs. Do 
today’s AEC/CAD packages 
provide the tools architects need 
to design hospitals with these 
factors in mind? 

By Diana Phillips Mahoney 
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SGI Expands 
Indigo Family 


INDUSTRY 
Small, but Healthy 
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Window Shopping 


Movies on Your Screen 
Full-motion video in the 
Bre CAMONS home and on the desktop is just 
. People in Glass Houses around the corner, now that 

e Pain and Pleasure the MPEG 1 motion video com- 


pression standard has been 
REVIEW approved and product manufac- 
Mimicking Mickey turers are hustling to produce 


video compression chips. 


PRODUCTS By John G. Maguire 


RESOURCES 


Digital Photography 
Today’s breed of port- 
able digital electronic 
cameras not only offer im- 
proved image quality, conve- 
nience, and reliability over 
still-video cameras, they may 
also push electronic photogra- 
phy closer to the commercial 
mainstream. 
By Wesley R. Iversen 


EVENTS 


OUTPUT 
Outdated Laws 


ike 
59 Go) NCGA’S NEWSLETTER 


COMPUTER GRAPHICS WORLD FEBRUARY 1992 3 


TOVe 


Introducing Sony's 20” Multiscan monitor. 


_ TRINITRON 
___ Super fine pitch 


iitisean HG 


© 1991 Sony Corporation of America. All rights reserved. Sony, Trinitron, Super Fine Pitch and Multiscan are trademarks of Sony. Macintosh and the Apple logo are trademarks of Apple Computer, Inc. Screen graphics 
courtesy of Emery/Poe Design, San Francisco. *20" CRT, 19" visual display area. 


This new GDM-1936 high-resolution 
Multiscan monitor is the best way we can think 
of to make your work look better. 

First, because it gives you the crisp, clear, 
bright images you expect from a Sony monitor. 

second, it automatically displays standard 
Macintosh® Il and Macintosh Two-Page appli- 
cations, along with the current major graphics 
applications from the DOS world. 


And third, it lets you customize your display 


screens to suit your style. 

If you're buying a monitor for yourself, it 
means your desktop publishing, graphics, 
animation and design programs will look great. 

If you're buying 100 for your department, 
it means you Can standardize on one monitor 
that will work for most everyone. 


A front-mounted control pane! puts 15 user-definable display 
standards at your fingertips. 


WHAT YOU SEE IS WHAT YOU WANT. 


The Sony Display Memory System (SDMS) 


makes this monitor ideal for both Mac-only 
and mixed platform offices. 


Nine built-in settings automatically optimize 


the display to the Macintosh || and Macintosh 


Two-Page video display standards, plus MCGA, 


VGA graphics, VGA text, 8514/A, 1024x768 
and 1280x1024 standards (both interlaced and 
non-interlaced). 

To customize your display images, our 
unique front-mounted control panel lets you 
Store up to 15 user-definable settings. 


¢ 


“aia” 


Each time you change cards or shift 
resolution, you can adjust picture size and 
position, horizontal and vertical shift, and center 
the display on screen. Store the adjustment 
in memory and the next time you use that video 
Standard, your customized screen comes up 
automatically. 


WHAT'S IN A NAME? 


Of course, our new monitor has all the 
features you expect from Sony. 

The Trinitron® one-gun picture tube for 
extraordinarily sharp pictures. 

The Super Fine Pitch” Aperture Grille that 
delivers more electrons to the screen for 
brighter, richer color. 

A high-contrast screen for a crisper, 
clearer display. 

And a coated, vertically flat screen that 
helps reduce eye strain by decreasing glare 
and distortion. 

SO if you're really serious about improving 
your image, look at the monitor that gives you 
more ways to do itt. 

The new 20"* Sony GDM-1936 Multiscan 
monitor. The latest in a long line of Sony 
computer products. 

Call 1-800-352-7669 for more information. 


SONY COMPUTER PERIPHERAL 
PRODUCTS COMPANY 
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The Tale of the Frog 


here’s a parable making the rounds in business consulting circles 

these days, and it goes something like this: Many company executives 
are like frogs. Take a frog and put it in a pot of boiling water, and it will 
scrabble to get out. But put a frog into a pot of warm water, then slowly 
bring the water to a boil, and the frog will stay contentedly where it is— 
right up until it dies. 


The story seeks to explain why company executives often fail to make 
substantive changes in corporate policies, despite the fact that it seems 
clear to others that the failure to make those changes in response to 
changing conditions will ultimately result in a business failure. A crisis 
that drops suddenly out of the sky receives immediate attention. But a 
crisis that creeps up slowly, day by day, year by year, tends to go unrec- 
ognized until it’s too late. 


That this should be so is understandable. Certainly, it’s not a character- 
istic that is confined to company executives. If we’re honest, most of us 
would have to admit that in our personal lives we need to be hit over the 
head by a problem before we start changing the behavior that brought it 
on in the first place. Change can be gut-wrenching and risky. Maintain- 
ing the status quo, on the other hand, is comfortable and appears safe. 
And so we blind ourselves to the realities of our situation, rationalize 
away the warning signs, and find fault with the advice of those who 
would suggest change. 


It’s for this reason, say the consultants, that company executives too 
often fail to make the corporate reorganizations and strategy adjust- 
ments necessary to remain competitive. I expect it’s also the reason that 
a surprisingly large number of engineering and manufacturing compa- 
nies have been so slow, to date, to adopt such technology tools as solid 
modeling and desktop analysis software. Estimates of the number of 
CAD users who take advantage of solid modeling, for example, range 
anywhere from a high of 35 percent to a low of 10 percent. And this is in 
spite of the fact that there is near unanimous agreement that this is a 
technology that offers important competitive advantages. 


Of course, at times, software vendors oversell the technology. In many 
cases, the most important changes a company can make are organiza- 
tional, not technical, in nature. Vendors who fail to acknowledge that 
fact risk creating cynicism in their potential customers. 


On the other hand, all things being equal, new technologies can provide 
a deciding advantage in an increasingly competitive marketplace. Those 
who proceed too cautiously in adopting such technologies would do well 
to look within themselves to see if they are taking a genuinely insightful 
position based on the facts, or whether they are a contended frog sitting 
in a pot of slowly boiling water. 


See ea 


Stephen Porter 
Managing Editor 
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YOU'RE WAITING T00 LONG. 


When you need a lot of data at your fingertips fast, you need the CY-2000 magneto-optical disk 
drive from Contemporary Cybernetics Group. 
Its like having unlimited storage space.With the ability to access the files you want in seconds. 
Its called near-line storage, and it’s perfect for data-intensive applications like multimedia, 
desktop publishing, CAD/CAM, medical imaging and more. Plus, it’s ideal for private databases 
and security-sensitive files because the disks can be removed and stored to prevent 
unauthorized access. 
The CY-2000 gives you 1 GB on each disk, a 10 Mbits per second transfer rate and a 35ms 
average seek time. In a compact 51/4" format that’s “plug and play” compatible with most 
personal computers, workstations and servers. 
The media are erasable, rewritable and extremely durable. One platter can last up 
to 40 years. And because they're small and lightweight, you'll enjoy reduced 
storage and shipping costs. 
The CY-2000 is part of our family of data storage products that 
includes QIC streamers, magneto-optical disk drives, and 8mm 
helical scan tape subsystems and libraries. 
So, if file access is trying your patience, don't 
wait another minute. For complete information 
on the CY-2000, call today at 804/873-9000. 


IF YOU'RE WAITING AT ALL 
TOLOAD FILES, 


TRUE “PLUG-AND-PLAY” 


ComPATIBILITY WITH: 


Alliant 
Alpha Micro 
Altos 

Apollo 

Arix 

AT&T 
Basic-4 
Concurrent 
Convergent 
DataGeneral 


DEC 3100/5000 


DEC BI-Bus 
DEC HSC 

DEC Q-Bus 
DEC TU/TA81 
DEC Unibus 
Gould/Encore 
HP 

IBM AS/400 


IBM Mainframe 
IBM RISC/6000 


IBM RT 
IBM S/38 
Intergraph 


Motorola 
Macintosh 
McDonnell 
Douglas 
NCR 
NeXT 
Novell 
0S/2 
PS/2 
PC 386/ix 
PC MS-DOS 
PC Xenix/ 
Unix 
Pertec 
Plexus 
Prime 
Pyramid 
Sequent 
Silicon 
Graphics 
Sun 
Unisys 
Wang 
and more 


Europe Tel: +31 8385 51708 FAX: +31 8385 50596 Scandinavia Tel: + 47 2 79 58 80 FAX: +47 2 78 36 01 France Tel: + 33 88 67 12 45 
FAX +33 88 66 79 19 Japan Tel: +81 3 3639 5841 FAX: +91 3 3639 5865 U.K. Tel: + 44 7373 73544 FAX: +44 7373 62813 
New Zealand Tel: +64 9 479 1100 FAX: +64 9 479 8009 R.O.C. Tel: +886 2 5068702 FAX: +886 25014198 U.S. FAX: 804 873 8836 
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Bestsellers on plot alone. 


One look at the plot from a Graphtec offer resolution of 400 dpi or better and 


thermal plotter will explain our success. 25mm per second high-speed printing. 
Because Graphtec exclusive single thermal A paper-saving automatic nesting function 
head can produce up to A0-size plots and built-in paper cutter are also standard. 
that are sharp and clear—with no breaks, Available in A3, A2, Al and AO sizes, 
gaps or white spots. theres a Graphtec thermal plotter for 


Of course, Graphtec thermal plotters also — every application. Whichever you choose, 
, | Graphtec quality and reliability 

are your guarantee 
of bestselling 
performance. 
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Recording the past... 
...Plotting the future 


Uf GRAPHTEC 


GRAPHTEC CORPORATION 503-10 Shinano-cho, Totsuka-ku, Yokohama 244, Japan Tel: (045)825-6250 Fax : (045)825-6396 
U.S.A.: Graphtec PIC Tel:(415)366-8900 Fax:(415)366-2149 Australia: Southern Graphtec Pty. Ltd. Tel:(02)748-4888 Fax:(02)748-4882 
Europe: Graphtec Europe GmbH Tel:(040)511-5059 Fax:(040)511-9155 United Kingdom: Graphtec (UK) Ltd. Tel:(0270)625-115 Fax:(0270)626-733 
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Don’t Forget the Amiga 


ad I not read the title for 
Scott McNealy’s Output col- 
umn in the December 1991 
issue of CGW (“If You Go for Vol- 
ume, They Will Come”), and had I 
not been aware of the many com- 
puting options in the ’90s, I would 
have said, “Yup, I can agree with 
his assessment.” Yes, we are ready 
for someone to create a less expen- 
sive computer which is capable of 
3D and 2D graphics and anima- 
tion, digital sound, true multitask- 
ing, and a full complement of busi- 
ness software. In simpler terms, a 
“state-of-the-art” computer, which 
provides most all things to most all 
users. 

But who would be so bold as to 
create such an animal—at a rea- 
sonable cost? Will Sun do it? Will 
Big Blue do it? Will the IBM/Mac 
connection do it? I don’t believe so, 
at least not in the near future. 

Yet, since I have been around 
the block a few times, I do know of 
a computer which may just fit the 
bill. That computer is the Commo- 
dore Amiga! The Europeans know 
about the Amiga, why don’t we? 
The 3000 series (especially the up- 
coming 3000 Tower) does all of the 
above, and it does it well. 

Don’t look at the advertising for 
the Amiga, and don’t look at the 
store displays for the Amiga. Rath- 
er, look at the results that many 
professionals are getting from this 
“dark horse” of a computer. You'll 
be surprised at the capability of 
the Amiga and its current crop of 
software. 

Everything from 3D ray trace 
animation software, to desk-top 
publishing software, from hi-res 
display cards to 24-bit display 
cards—and the Video Toaster, too. 
Good things come in small pack- 
ages, and that is a very important 
feature in today’s economy. Of 
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course, I don’t expect the president 
of Sun Microsystems to acknowl- 
edge the Amiga ... so Ill do it. 


Victor Osaka 

President and Founder of Turbo 
SIG International 3D CG&A User 
Group 

Santa Monica, CA. 


That’s Spelled A-M-I-G-A 

Upon reading your magazine for 
the first time, I feel I should ap- 
plaud your efforts, but I am disap- 
pointed in one respect. After read- 
ing the article “A Solid Solution” 
in your August 1991 issue, I feel I 
must raise a question. 

Why, when you speak of PC- 
based CAD systems and their limi- 
tations, did you not mention the 
possible solution, the Amiga 3000 
from Commodore? 

I do understand that the Amiga 
3000 has extensive 3D modeling 
software and might be lacking in 
CAD software, but on the hard- 
ware side, Amigas are quite com- 
petent. 

A 68040-accelerated Amiga 
3000 with performance numbers of 
20 MIPS and 3.5 MFLOPS, four gi- 
gabytes of addressable memory 
space, graphics cards supplying 
1024-by-1024 24-bit color, and no 
visible storage space limitations, 
leave me with the question of why 
there is no mention of this extraor- 
dinary computer. 

I think these specifications 
would surpass many workstations 
in at least memory addressability. 
I felt your magazine might need to 
be reminded of the Amiga before 
you become another facet of the in- 
dustry which chooses to ignore it. 


Matt DeMaere 
Mt. Rankin, NSW 
Australia 


Get Disney to Open Up 

I enjoyed the excellent article by 
Barbara Robertson in the Decem- 
ber 1991 issue on the newest Dis- 
ney film, Beauty and the Beast. 
The article aptly described the 
technically and artistically suc- 
cessful use of 3D computer graph- 
ics in the film, particularly the 
ballroom scene. 

At the same time, however, I am 
somewhat dismayed and puzzled 
at CGWss failure to report and ac- 
knowledge the equally significant 
development of 2D computer 
graphics in the animation produc- 
tion process at Disney. As many in 
the computer graphics field know, 
virtually all the inking, painting, 
and compositing in Beauty and the 
Beast (and Rescuers Down Under 
as well) was done using a comput- 
er-based system developed for Dis- 
ney by Pixar Corporation. 

Since Pixar has been contractu- 
ally restricted from talking public- 
ly about its highly successful par- 
ticipation with Disney on this pro- 
ject, much rumor and misinforma- 
tion has been circulating in the 
computer graphics community and 
the media. I look to the leading in- 
dustry magazines such as CGW to 
report on these developments, even 
when the principals cannot discuss 
them. Tried and true journalistic 
dodges such as “Industry insiders 
say that...”, or “Other sources have 
told CGW...” could certainly be 
used. 

To maintain a lively and rele- 
vant publication, CGW needs to 
encourage its authors to dig into 
what’s really going on in computer 
graphics, not just what people are 
anxious to talk about. Perhaps 
CGW’s pointed inquiries (and re- 
porting of turn-downs) would en- 
courage Disney to be more forth- 
coming in this case. 
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I would simply like to see the re- 
cord set straight and allow both 
Disney and Pixar to be fully recog- 
nized for significant new contribu- 
tions to the art and science of ani- 
mation. 


Richard G. Shoup 
San Jose, CA 


“Disc”, Not “Disk” 

The article “Evaluating CD-ROM” 
in your August 1991 issue was ex- 
cellent, but there was one error 
throughout it. 

CD is an acronym for compact 
“disc”, not “disk”. Disc is the word 
to describe the devices and storage 
media that use optical and laser 
technology. In the early days of 
this type of product, I was visiting 
Massachusetts and used the word 
“disk” in place of “disc” on one of 
my briefing charts. One of the MIT 
gurus who developed the technol- 
ogy personally instructed me that I 
should use “disk” or “diskette” for 
magnetic storage devices and me- 
dia, and “disc” for optical and laser 
devices and media. Many in the 
computer industry have already 
chosen to replace the term “CD- 


18" x 48" rear shelf accom- 
modates two monitors. 


Front - tilts with either manual or 
_ power actuated controls. 


Front and rear pedestals offer 
15" of vertical adjustment. 


Spacesaving 31" x 33" footprint. 


ROM” with the term “Compact 
Disc.” 

Using “disk” instead of “disc” is 
a common mistake. Even many of 
the disc manufacturers use the 
wrong word in their documenta- 
tion and news releases. Writers, 
editors, and advertisers should be 
alert for the correct usage. 


Howard A. Daniel, III 
Data Processing Consultant 
Dunn Loring, VA 


Too Many Dimensions 
The computer marketplace is pres- 
ently seeing the introduction of a 
number of new graphics input de- 
vices that measure not only X and 
Y position, but also sense Z direc- 
tion, as they measure orientation 
angles. Increasingly, this new 
breed of peripherals inputs spatial 
data to host computers running 
graphics applications: CAD, virtu- 
al reality, animation, robotic con- 
trol, and simulation. 

In correct terminology, these de- 


vices are measuring all six degrees 
of freedom (6D). At our company, 
where the Ascension Bird family of 
6D products is manufactured, we 
note with some amusement that 
people persist in referring to 6D 
devices as either three-dimension- 
al or six-dimensional. The former 
is misleading, the latter is un- 
worldly. The acronym “6D” proper- 
ly designates the six degrees of 
freedom, defining how one body is 
situated relative to another. 


Jack T. Scully 

Vice President 

Ascension Technology Corp. 
Burlington, VT 


We welcome your suggestions, 
comments, and questions. 
Please address letters to: 
Editor 

Computer Graphics World 


One Technology Park Drive 
POB 987 

Westford, MA 01886 

FAX: (508) 692-0525 

MCI Mail: CGW 


ULTIMATE ERGONOMICS 


Rear shelf tilts +10° to -15° for 
comfortable positioning of VDT. 


Spacious 24" x 48" work 
big surface (30" x 48" optional) 


Front work surface tilts 
+25° for positioning keyboard 
and digitizer. 


Rocker-switch controls front 
pedestal height. 


Convenient foot controls for rear 
pedestal height and tilt adjustment. 


VariTask™ An attitude teed toward improved ergonomics. 
Mayline/Hamilton incorporates human factors technology in a new workcenter which provides maximum comfort leading to improved 
productivity, VariTask was ergonomically designed as a solution to operator/manager concerns in any computer environment. The multi-task, 
twin pedestal design offers independent tilt and height adjustability of both surfaces for proper positioning. In seconds, VariTask adjusts your 
work to the way your body works best. For more information call 414-457-5537or 1-800-822-8037. 
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MAYLINE/HAMILTON 
Supporting Creativity 
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The Mayline Company, PO. Box 1342, Sheboygan, Wi 53082-1342 
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Break-Even Analysis 


Sales in Dollars 


Amazing special effects 


e envelope (warp) text and graphics 

¢ simulate 3D with perspective function 
e extrude to give depth to text/graphics 
e blend between shapes and/or colors 


Incredible type control 


e over [50 fully scalable outline fonts 
° see exact fonts on-screen 

¢ paragraph and multi-column text 

e import ASCII text files 

e fit text to a curve 

¢ create your own fonts or symbols 


Superb value 


e over 4000 symbols and clipart images 
e dotted and dashed line styles 

e over 80 arrowheads 

e dozens of vector and bitmap patterns 
e free Pantone® license 

e 24 bit color supported 

e 31 import/export filters 

e CorelTRACE - batch autotrace utility 
e MOSAIC - visual file manager 

e WFNBOSS - typeface converter 
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DATA SCIENCES 


240 Michael Cowpland Drive 
Kanata, Ontario K2M 1P6 


1-800-267-2626 


us 
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CLiPagy 
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Tel. (613) /26-8200 
Fax: (613) 761-9176 


*Pantone, Inc.’s check-standard trademark for color reproduction and reproduction materials. 
Requires X-WINDOWS Release 11.0 and OSF/Motif or OpenLook 
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INTRODUCING = = 


THE c ORE Paes ONDE = ‘Raging Software from Image Data for 


BEC IBM. SGI, SUN and E&S RISC Workstations. 


X/Motif™ user interface is the’ finest image: ane visual aes display orueonmient you've ever seen. It is absolutely 
irresistible. Guaranteed! For Price, Performance aric: Ease- OfF- Use, THE CORE "eats the competition's lunch." 
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THE CORE Features:| —~—: — —s (ueenenggr sr eee 


A Interactive image maniouiation window inelependent pan; ‘eating pent 


zoom, and rotate. * ere. 
A User Extension feature, you ma Y ade your command line applications to, 


and seamlessly run them from THE CORE main menu. 


oh 


A Simultaneous display of multiple color and grey scale images and multiple views 
of the same image qn any ps@udo color or-true color X/Windows™ ser 
A No limitation on Poneeos and sige of a images. 


You can order THE CORE in 199 
at the unbelievably lowjntroduc 
tory price of $500. Each license 
permits you to run the product : 
on one host CPU, no additional , 
license fee is required for adadi- © 
tional X-terminals on ygur net- 
work. /f you are not fully satisfied 
with THE CORE, for any reason 
whatsoever, return the product Px : ~ ee 
within 9O days of receipt for a fu |) Se Gemea om 27 : Lee a 
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- If you are an Evans & Sutherland! 
ESV workstation user, don’t 

order THE CORE, E&S already © 
bought it for each and every ESV. 
user. They'll be shipping it to you * 
soon. Enjoy! 
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F= Show Image Layer 
f= Show Vector Layer 
FF Filled Shapes 


Fe as Vectors 


Order Form 


I CAN’T RESIST! 


Please send me ___ copies of THE CORE at 

$500.00 apiece, for a total order amount of 

$ __, for the following platform(s): 
(Specify number of copies for each platform) 


DEIR ees ese 


- _| Preview| _ | __ Cancel 4 


__ Silicon Graphics —— Sun 
__ IBM RS/6000 __ DECStation 
(E&S users need not order.) 
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predict that next year, there will be two 
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Quicktime Ships 


Unix-Based Autocad 
Slows PC CAD Growth 


Council Raises Spec 
for MPC Standard 
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News in Brief 


Apple Computer used last month’s MacWorld Expo in San Francisco as 
the setting for announcing the availability of its widely publicized 
Quicktime system software architecture. The software allows third- 
party developers to integrate diverse media types—sound, video, and 
animation—in a seamless fashion across applications. According to 
Apple, Quicktime will allow Mac users to cut, copy, paste, and publish 
dynamic data in much the same way they do text and graphics today. 
The benefit of Quicktime should impact users almost immediately, as 
Apple says that more than 100 third-party software packages that 
support Quicktime are already available. 


The PC CAD market continues to outperform the general CAD/CAM 
market, but its growth rate has been slowed by the resounding success of 
Unix-based Autocad. That, at least, is the most recent word from 
Daratech, a Cambridge, Massachusetts-based market research and 
consulting firm specializing in CAD/CAM. According to Daratech, MS 
DOS-based CAD software revenues for US developers were forecast to 
reach $346 million in 1991, up 12 percent over last year. That’s down 
from the 23 percent growth of the previous year, but it’s still higher than 
the five percent growth of the general CAD/CAM market. 

Autodesk (Sausalito, CA) continued to dominate the market, as its 
DOS-based software revenues grew 14 percent to $248 million, giving it 
a 71.8 percent share of that market. However, says Daratech, 
Autodesk’s DOS-based business has actually slowed as more and more of 
its customers shift to Unix versions of its software. Indeed, says 
Daratech, Autodesk’s Unix-based software revenues, which may reach 
$16 million this year, now eclipse the DOS CAD software revenues of 
every player except Intergraph. Spurring the shift to Unix are the 
dramatic price declines for Unix workstations and the growing 
availability of Unix-based CAD systems through the independent 
reseller/systems integrator channel. 

Daratech says sales of CAD software based on Microsoft’s Windows 
3.0 have not yet become significant, and they are unlikely to take off 
until the release of Windows-based systems that deliver performance 
levels demanded by dedicated CAD users. Indeed, says Daratech, 
performance issues have made CAD one of the few application areas in 
the DOS market in which a stampede to Windows has not yet 
materialized. However, that will likely change, says Daratech, once 
higher-performance PCs based on Windows become available. 


In an acknowledgement of the criticism that many have leveled at the 
baseline specification for Microsoft’s Multimedia PC standard, the MPC 
Council has upped the minimum configuration requirement from a 
’286-based PC to a ’3886SX-based PC. According to Glenn Ochsenreiter, 
managing director of the MPC council, making the change now as MPC 
products are just entering the market will help eliminate user 
uncertainty about platform selection. 
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Introducing point and click 
video production from ‘Truevision. 
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VideoMaker + 
combines with 
the Truevision 
TARGA+ series 
for a complete 
video production 
solution. 


Truevision TARGA:+ and VideoMaker.:+ multiply the power of your PC. 


Desktop video production just got easier. VideoMaker + with a Truevision 
TARGA + Graphics Engine lets you perform stunning special effects and manipulate 
video by simply pointing and clicking on the switcher interface. 

No more DOS commands. No more blind guesswork. All kinds of 
creative possibilities. 

Create professional transitions between graphics and live or recorded 
video. Chromakey video over graphics, or overlay anti-aliased text onto video. 
Create your production in real time, and do it all quickly and easily through the 
intuitive VideoMaker + switcher. 

Right out of the box, you’re in control. And right away, your PC capabilities 


are multiplied. Point yourself to a Truevision dealer for more information. 


@ kUEVISION Soe 


7340 Shadeland Station, Indianapolis, IN 46256 
INTERNATIONAL: Canada 416/940-8727 France 33-1-3-952-6253 Italy 39-2-242-4551 
U.K. 44-628-77-7800 West Germany 49-89-612-0010 Other international 617/229-6900 


New Supercomputer 
Makes Market Debut 


Joint Efforts — 


Also of Note 
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The effort to push the envelope of supercomputer power continues with 
the recent announcement of a new massively parallel machine from Intel 
Corp. (Beaverton, OR). The introduction comes just a few weeks after 
announcements of new supercomputers by Thinking Machines 
(Cambridge, MA). Meanwhile Kendall Square Research (Waltham, 
MA), a new entrant to the supercomputer arena, is expected to introduce 
its own scalable, massively parallel machine in the near future. That 
supercomputer will reportedly be able to accommodate from eight to just 
over 1000 processors. 

For its part, Intel’s new Paragon XP/S supercomputer is scalable 
from five to 300 Gigaflops, with prices starting at under $2 million. 
According to Intel, Paragon combines a unique mesh-routing 
interconnect technology with its own i860 XP microprocessors to deliver 
balanced and scalable system performance to all components of an 
application. The Unix operating system is based on a Mach micro-kernel 
combined with OSF/1 server technology, making the system compatible 
with industry standards. 


A new research and development partnership between The Sandia 
National Laboratories (Albuquerque, NM) and Intel Corp.’s 
Supercomputer Systems Division (Beaverton, OR) will focus on 
developing new visualization algorithms and applications for massively 
parallel supercomputers. Alias Research (Toronto) has formed a 
three-year strategic alliance with Silicon Graphics Inc. (Mountain 
View, CA) that, among other things, calls for SGI to participate 
financially in Alias’ marketing and product development efforts. Matra 
Datavision (Paris) has signed an agreement that will permit NEC 
(Japan) to distribute its Euclid-IS CAD/CAM software in Japan. IBM 
(White Plains, NY) has agreed to market through its direct sales force 
selected software offerings’ from ICAD (Cambridge, MA) for its Catia 
geometric modeling environment. 

An expanded strategic development relationship promises to allow 
the new Patran 3 analysis software from PDA Engineering (Costa 
Mesa, CA) to directly access Pro/Engineer MCAD software from 
Parametric Technology (Waltham, MA). Grumman Systems 
Support (Woodbury, NY) has signed a deal to remarket the RS/6000 
workstation from IBM. It has also become a licensed VAR of IBM’s 
Cadam software. A new OEM agreement calls for Harris Corp. 
(Melbourne, FL) to resell the family of TekXpress X terminals from 
Tektronix (Wilsonville, OR). Meanwhile, Tektronix has also inked a 
deal with Interleaf (Waltham, MA), under which the two companies will 
share technologies and jointly promote each other’s products. 


e@ Alias Research (Toronto) has issued a temporary stop-ship order on 
its new Alias Sketch! software, a graphics illustration program with a 
unique 3D workspace, due to instability in the software. At press time, 
the company was planning to reship the product by next month. 
@ The Graphics Performance Characterization (GPC) committee has 
moved its Picture-Level Benchmark (PLB) out of the beta stage, and it 
is now reporting actual performance numbers. The PLB provides a 
standardized method by which to measure graphics performance for 
different hardware systems. Six vendors (DEC, Evans & Sutherland, 
HP, IBM, SGI, and Sun) reported numbers for 35 hardware systems in 
the recent issue of The GPC Quarterly Report. Subscription information 
is available through the National Computer Graphics Association. 
News compiled and reported by Stephen Porter, C@W managing editor. 
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Monitor our resources. 


i 
——— 


* Technical Suppo 


There’s more to Electrohome monitors 
than meets the eye. That’s because 
they're all backed by our reputation for 
customization, reliability and technical 
support. So they go beyond offering 
outstanding image definition, brilliant 
color and superb picture 

quality. At Electro- 
home, we make 
sure you get the 


monitor to do the job, whatever job you 
do. And we stand behind that claim. If 
you judge a monitor only by what you 
see on screen, you're probably not 
getting the whole picture. 
For more information on the custom 
Electrohome monitors you 
need to do 
the job, call 
519-744-7111. 


BLECTROHOME 
Display Systems . . . the resourceful monitor people. 


Electrohome Limited, 809 Wellington Street North, Kitchener, Ontario N2G 4J6 Ph: 519 744-7111 Fax: 519 749-3151 


See us at NCGA, Booth #1000 
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ilicon Graphics (Moun- 

tain View, CA) has un- 

veiled three new mem- 
bers of its Iris Indigo family 
of RISC personal computers. 
The Iris Indigo XS, Iris Indi- 
go XS$24, and Iris Indigo 
Elan are binary-compatible 
with the company’s Iris 4D 
product line. SGI claims 
that the Indigo family is the 
only line to deliver 3D 
graphics, DAT-quality au- 
dio, video, and Advanced 
Computing Environment 
(ACE) compatibility. New to 
the Indigo line with this an- 
nouncement are features in- 
cluding true 24-bit color, 
workstation-class resolu- 
tion, a 72Hz refresh rate, FDDI con- 
nectivity, and new graphics capabili- 
ties. 

The Iris Indigo XS is a virtual 24-bit 
(8-bit frame buffer) system with 1280- 
by-1024-pixel support and an optional 
Z-buffer. The company says that this 
model has the same graphics features 
as its high-end Power Series systems 
with performance equal to the Person- 
al Iris Turbo Graphics. The $13,500 
price tag for this system includes a 16- 
inch color monitor, keyboard, mouse, 
and 16M of memory. 

The XS24 is the first 24-bit, true-col- 
or Iris Indigo. It, too, has an optional Z- 
buffer and supports a 1280-by-1024- 
pixel resolution and a 72Hz refresh 
rate. Like the XS, this model has the 
same graphics features as the high-end 
Power Series with the performance of 
the Personal Iris Turbo Graphics. This 
machine is priced at $15,500 and in- 
cludes a 16-inch color monitor, key- 
board, mouse, and 16M of memory. 

The optional Z-buffer for both the 
XS and XS24 costs $2000. SGI also 
points out that an XS can be upgraded 
to an XS24 by adding additional color 
planes at a cost of $2000. 

The “flagship” of the Indigo product 
line, according to SGI, is the Iris Indigo 
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PRODUCT 
SPOTLIGHT 


SGI Expands Indigo Family 


Elan. This system delivers 1 million 
3D vectors per second, 225K 3D trian- 
gles per second, and 100K 3D quads 
per second, which, the company re- 
ports, reflects the graphics perfor- 
mance of the higher-priced Power Se- 
ries GTX computers. The accompany- 
ing image was originally produced by 
Lawrence Kesteloot at George Mason 
University on a 4D/80GT system, but 
SGI reports that the same quality im- 
age can now be created on the new Iris 
Indigo Elan. 

In addition to 24-bit color and 24-bit 


HP Adds fo the 


Hewlett-Packard has been concentrat- 
ing efforts on the low end of its 9000 
Series 700 workstations and has re- 
cently made several announcements. 
New from the Chelmsford, Mass.- 
based company are the Model 710 
workstation, graphics boards, render- 
ing software, and enhanced features 
for the Series 700 workstations. 
Calling it the highest-performing 
desktop workstation in the industry 
and a direct competitor for Silicon 
Graphics’ Indigo, HP claims that the 


Z buffering, the system’s fea- 
tures include texturing, 
transparency, and atmo- 
spheric effects for real-time 
motion and interactivity. The 
Elan costs $27,000 and in- 
cludes a 19-inch color moni- 
tor, keyboard, mouse, and 
16M of memory. 

The company is also offer- 
ing Express Graphics as an 
upgrade to Personal Iris 
4D/30 and 4D/35 Turbo 
Graphics systems at a cost of 
$12,000. The upgrade for Iris 
Indigo is $16,000. 

Additionally, Silicon 
Graphics has introduced a 
dual-headed Iris Indigo. 
This single system supports 
two monitors and is intended for those 
who need extra screen pixels. It costs 
$16,000. 

The systems are expected to be 
available in March. All Silicon Graph- 
ics systems run the Irix operating sys- 
tem based on Unix System V. They 
ship with Workspace, a visual inter- 
face to Irix; Iris Explorer, a data visu- 
alization package; and Iris Showcase, a 
tool for basic presentations and word 
processing.—Laureen Belleville, Asso- 
ciate Editor 
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Low End 


Model 710 delivers 57.9 MIPS, 49.7 
Specmarks, and 12.2 MFLOPS of per- 
formance. In terms of graphics perfor- 
mance, it delivers 950K 2D/3D vectors 
peak and 500K X11 vectors per second 
sustained. 

It comes in one gray-scale and two 
color versions. The 19-inch gray-scale 
version costs $7490 and offers 1280-by- 
1024-pixel resolution. The 16-inch col- 
or version costs $11,490 and offers 
1024-by-768 pixels, and the 19-inch 
color version costs $13,990 and offers 
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1280-by-1024 pixels. These prices are 
for entry-level workstations that in- 
clude 16M of ECC RAM. For systems 
with an optional 210M disk, the price 
goes up by $2000; for a 420M disk, add 
$2500 to the base price. 

The model 710 is fully binary- and 
source code-compatible with the other 
Series 700 family workstations and 
servers. The Model 710 supports a va- 
riety of industry-standard I/O inter- 
faces, similar to the other members of 
the 700 family. This system also has 
built-in local-area networking (both 
AUI and ThinNet) connections, exter- 
nal SCSI-2 port, bidirectional Centron- 
ics interface, two RS232 serial ports, 
and HP-HIL. 

The company says that this worksta- 


tion was designed primarily for elec- 
tronic CAD, mechanical CAD, comput- 
er-aided software engineering, data- 
base management, Geographical Infor- 
mation Systems, and desktop publish- 
ing, as well as customer and financial 
services. 

The new boards from HP are the 
CRX-24 and the CRX-24Z. They fit 
into Series 700 workstations, but not 
the new 710 model. The company re- 
ports that the CRX-24 color option of- 
fers a 24-plane single buffer or 12 + 12- 
plane double buffer. It offers true-color 
2D/3D vector and user interface perfor- 
mance and ease of use with smooth 
manipulation of geometries. The CRX- 
24 also has eight overlay planes for ad- 
ditional image storage. 


Graphics on the Go 


GIG Nederland has launched GIG 3D- 
Go, a 3D design and animation soft- 
ware tool. The software has been de- 
veloped to run specifically on the Sili- 
con Graphics Iris Indigo. 

GIG 3D-Go was built around the 
core technology of the company’s high- 
end product, ElectroGIG 2.2, which in- 
corporates solid modeling in conjunc- 
tion with fast proprietary ray-tracing. 
But, the company says that this new 
product addresses a sector of the mar- 
ket that is not served by the high-end, 
high-priced products offered by GIG 
and its competitors, including Wave- 
front, Thomson Digital Image, Alias, 
and Softimage. A company spokesper- 
son explains that hardware prices 
have fallen dramatically and software 
vendors have been encouraged to fol- 
low suit with their products. 

GIG 3D-Go’s functions can be divid- 
ed into three main sections: modeling, 
animation, and rendering. The model- 
ing capabilities encompass construc- 
tive solid geometry primitives that in- 
clude cube, cone, sphere, cylinder, and 
toroid; spline freeforms such as rota- 
tional bodies, extrusions, and patches; 
Boolean operations; attributes for pho- 
to-realistic qualities (objects can be 
given properties that behave according 
to physical laws); an attribute library 
that contains more than 250 prepared 
material attributes and colors; multi- 
ple light sources; and cameras with fa- 
cilities to track, zoom, pan, tilt, move, 
and roll. 

The animation functions include a 
Super sequence editor, a time curve 
editor to edit individual events within 
animation sequences, and preview and 
playback control. 

In terms of rendering, the company 
says that this product offers extremely 
fast ray-tracing in combination with 
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solid modeling for high-quality fin- 
ished images, an anti-trace function 
for fast ray-tracing of animations, and 
8-bit mattes for image compositing. 

Priced at about $5500, the new prod- 


The CRX-24Z color option offers 24- 
plane double buffer, hardware Z buff- 
er, accelerated shading, and anti-alias- 
ing. It features realistic, true-color, dy- 
namic surface rendering with smooth, 
fast manipulation of 3D geometries. 

The new rendering software is called 
PowerShade. It works on all 9000 Se- 
ries 700 workstations, including the 
Model 710. HP claims that this soft- 
ware offers the rendering performance 
of more expensive dedicated graphics 
engines in affordable software. Price 
for PowerShade was not available at 
press time. 

Other enhanced features for the Se- 
ries 700 workstations include increased 
disk storage and RAM capacity.—LB 
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uct was developed for individual users, 
start-up design houses, educational in- 
stitutions, and corporate buyers that 
want to install multiple design seats. 
The software, which was expected to 
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8836 || Large-format 
laser plotter 


If getting your engineering drawings 
plotted and printed is costing you shoe 
leather, you need to talk to Xerox. 

Because with our advanced “step- 
saver” plain paper engineering plotters 
and printers, you can print, cut, roll, 
label, stack and sort plots and copies— 
all without leaving your workstation. 

Take our 8836 I[—the world’s most 
popular E size large-format laser plotter. 
It’s a high-performance system that’s 
perfect for both fast check plots and 
presentation-quality plots. 

Add our 8810 desktop laser plotter 
and you have a high-speed solution for 
generating manageable A and B size 
check plots and final plots. 


8810 Desktop laser plotter 


And for fast high volume prints of 
drawings and documentation in mixed 
sizes and formats, there’s our 8840 
printer family. The 8840 takes data from 
a variety of sources and makes crisp, 
high resolution prints and plots in 
A through D sizes. 

For economy and flexibility, all these 
step-saver systems use plain paper. 
And at 400 ppi resolution, they deliver 
laser-sharp lines, smooth diagonals and 
superior gray scales. Even better, they 
work with all your favorite applications, 
like AutoCAD* 

Plus, you can take your pick of 
RS-232, Versatec or Centronics parallel 
interfaces for easy connection to all 


8840 C High volume 
engineering copier 


Step Savers. 


major networks, computers, worksta- 
tions and PCs. 

It’s just what you’d expect from 
Xerox Engineering Systems. The lead- 
ing supplier of engineering copiers, 
printers and Versatec plotters for 
document management. 

To find out more, call 800-538-6477; 
in California, 800-341-6060. And see 
how much more productive you can be 
when you step up to Xerox. 


XEROX 


The engineering document company. 
Xerox Engineering Systems 


2710 Walsh Ave., Santa Clara, CA 95051 Xerox Is a trademark 


of Xerox Corporation. AutoCAD is a registered trademark of 
Autodesk, Inc. © 1991 Versatec, Inc. 


For more information on the 8836 || Circle 250, for the 8810 Circle 251, and for our 8840 Circle 252. 


CorelDRAW is the world’s finest graphics program. To date |§ much more with CorelDRAW on CD-ROM. The time is now to 


it has won 40 international awards for its incredible type move up to the unrivalled power and tremendous value that 
control, superb drawing power, stunning special effects, CD-ROM provides. Over $5000 worth of extra clipart is yours 
and ease-of-use. Creating eye-catching newletters, on a single disk, at a fraction of the cost. And each CD-ROM 
advertisements, presentations, and illustrations is fastand — replaces over 500 floppy disks, so your productivity 

fun with CorelDRAW. Our users love it! Now you can increases through ease of handling and installation. Save 


experience the full features of CorelDRAW 2.01 and much, time and money. Catch the Corel CD-ROM wave today! 
FEATURES OF CORELDRAW ON CD-ROM INCLUDE: 


Totem Graphics: over 1200 highly realistic, categorized images 
ArtRight Image Portfolios: 3500 award-winning realistic images 
MapArt from MicroMaps: 500 detailed country and state maps 
One Mile Up: 1000 military and government based graphics 
LifeArt: 250 medical clipart images from TechPool Studios ’ ieee | - 
Image Club: 1000 fun designs and 50 additional fonts See ny ae 

ALL CLIPART IS IN BOTH .CDR AND .EPS FILE FORMATS ez 


over 200 fonts including 50 new fonts. 


English, German, Dutch, French, & Spanish all on 
one disk. 


All clipart is uncompressed so loading can be up 
to 10 times faster than the diskette version. Run 

the entire program directly from CD-ROM to save 
you valuable space on your hard drive. 


Complete "Ready to Go" CD-ROM bundle 
@ CorelDRAW 2.01 on CD-ROM 

@ Panasonic CD-ROM Drive 

@ CD-ROM Interface Kit 


COREL 


TEL: (716) 423-8200 
FAX: (613) 728-9790 
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ship in mid-January, will be supported 
by a number of complimentary add-on 
products. At present, these comprise 
additional attribute libraries that pro- 
vide access to a number of material at- 
tributes and colors as well as to Inter- 
col, which allows direct programming 
of custom functions and procedures 
that can be added to the existing GIG 
3D-Go functionality. The company ex- 
plains that Intercol is an interpretive 
language that it developed to provide 
the advanced user the ability to go 
above and beyond the intuitive pre- 
programmed GIG 3D-Go user inter- 
face. 

GIG Nederland is located in Amster- 
dam, The Netherlands. Its US office is 
located in Chicago.—LB 
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DEC Delivers 


Digital Equipment Corp. has an- 
nounced 19 new products, including 
seven workstations, graphics boards, 
peripherals, multivendor hardware 
and software support programs, a Lo- 
tus application for Ultrix systems, and 
Network Application Support (NAS) 
integrated software products for Ultrix 
networks and servers. 

Two new members of the Personal 
Decstation family are the entry-level, 
Unix-based Decstation 5000 Model 20 
and Model 25 workstations. Perfor- 
mance ratings for the Model 20 are 
16.3 Specmarks, 21.6 Dhrystone V1.1 
MIPS, and 5.3 single-precision Lin- 
pack MFLOPS. For the Model 25, per- 
formance is rated at 19.1 Specmarks, 
26.7 Dhrystone V1.1 MIPS, and 6.6 
single-precision Linpack MFLOPS. 
Prices for the Model 20 and Model 25 
begin at $3995 and $4995, respective- 
ly. They were expected to be available 
in January. 

The Decstation 5000 Model 133 sys- 
tem is a 33MHz upgrade to the Decsta- 
tion 5000 Model 100 Series. It is avail- 
able as a complete workstation or as a 
CPU daughter board upgrade for the 
Decstation 5000 Model 120 and Model 
125. This system delivers 25.5 Spec- 
marks of performance. The Model 133 
workstation is priced from $8495 and 
is expected to ship this month. 

The new Decstation 5000/240 is Dig- 
ital’s highest-performing RISC/Unix 
workstation to date. It offers a new 2D 
graphics option called the HX for up to 
four times the performance of the CX. 
The new 3D graphics options are 
PXG+ and PXG Turbo+. The compa- 
ny reports the the PXG+ provides up to 
33 percent more performance than the 
earlier versions. All graphics options, 
which are based on DEC’s Turbochan- 
nel I/O interconnect, are available at 


COMPUTER GRAPHICS WORLD FEBRUARY 1992 


1280-by-1024 resolution and 72Hz re- 
fresh rate with the new 16-inch and 19- 
inch Sony monitors. This workstation is 
shipping now and costs $11,995. 

The new graphics options, HX, 
PXG+, and PXG Turbo+, are avail- 
able across the entire Decstation fam- 


ily. They offer 2D, 3D, 24-plane color, 
and multimedia capabilities. Digital 
reports that they provide graphics per- 
formance improvements of up to 500 
percent over previous Decstation 
workstations.—LB 
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Adams Enhanced 


Mechanical Dynamics Inc. (Ann Ar- 
bor, MI) has released Version 6.0 of 
Adams. This program is used both to 
develop three-dimensional computer 
models of mechanical systems that 
contain moving parts, and to analyze 
and simulate the operating perfor- 
mance of these systems. 

Version 6.0 includes 14 integrated 
programs and modules. But, according 
to the company, the most significant 
aspects of the announcement are the 
introduction of a real-time kinematics 
capability and the integration with 
other computer-aided engineering 
technologies. Reportedly, the new ver- 
sion incorporates interfaces between 
the Adams mechanical simulation tool 
set and the complementary technol- 
ogies of CAD, finite-element analysis, 
control system design, and photo-real- 
istic visualization. 

The real-time kinematics capability 
allows the user to develop “software 
prototypes” of mechanical system prod- 
uct concepts and to interactively move 
and manipulate the system around in 
three dimensions to examine different 
design approaches. 

Mechanical simulation and finite ele- 
ment analysis, the company explains, 


complement one another in the product 
development process: FEA for the anal- 
ysis of component designs and mechani- 
cal simulation for predicting how those 
components will function together in a 
moving system. Reportedly, with Ad- 
ams 6.0, direct two-way interfaces are 
available between Adams and MacNeil- 
Schwendler’s MSC/Nastran and Ansys 
from Swanson Analysis Systems. 

Adams 6.0 also enables the user to 
build an automatic control system di- 
rectly into the mechanical system 
model and simulate the behavior of the 
controlled system. 

Additionally, a new IGES translator 
in Adams 6.0 allows users to import 
design geometry from virtually any 
CAD system directly into the Adams 
model. 

The Adams product line is supported 
on most popular engineering comput- 
ers, including DOS PCs; Unix work- 
stations from Digital, Hewlett-Pack- 
ard, IBM, Intergraph, NEC, Silicon 
Graphics, and Sun; and mainframes 
and supercomputers from Convex, 
Cray, Digital, IBM, and NEC. Adams 
6.0 began shipping in the fourth quar- 
ter of 1991.—LB 
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Diamond Pro™ 37 color monitor. graphics, the Mitsubishi Diamond Pro 37 offers 
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tion concept that enables you to effectively —-. (non- interlaced) and everything in between, it 
display computer-generated data and images in real-time. easily transforms your PC, PS/2", Macintosh” II, Sun 
The result: your company becomes more competitive, more Microsystems®, Silicon Graphics® or other UNIX®- based 
marketable and more profitable. workstation into a complete multimedia, electronic presen- 
Whatever you design on a 20" CAD monitor can tation system. The Diamond Pro 37 enables you to integrate 


now have even greater impact and drama when you present — graphics, animation, sound and video from a variety of 
it on the big and bold Diamond Pro 37. It’s a monitor that sources to create sophisticated presentations that may be 
truly demands attention from any audience. viewed interactively or recorded to videotape. 


©1991 Mitsubishi Electronics America, Inc. Mitsubishi is a registered trademark of Mitsubishi Electric Corp., Tokyo. Diamond Pro is a trademark of Mitsubishi Electronics America, Inc. 
PS/2 is a trademark of International Business Machines Corp. Macintosh is a trademark of Apple Computer, Inc. Sun Microsystems is a registered trademark of Sun Microsystems, Inc. Silicon 
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Present it on a Mitsubishi 37” monitor. 


QO” CAD Monitors 
Improvement. 


The monitor also incorporates Dynamic Beam To order your free video, to request a brochure or for 
Forming (DBF) to produce a sharper image over the entire —_ information on the location of the nearest authorized 
CRT Face. . Mitsubishi Electronics reseller, call 1-800-843-2515, or in 


Canada call 1-800-387-9630. 


Free Video. 


Seeing is be- 


icine Minit | MITSUBISHI 


view a free video | EQRMATION SYSTEMS DIVISION 


of its large screen 
monitors in Mitsubishi Electronics America, Inc., Information Systems Division, 


5757 Plaza Drive, Cypress, CA 90630 
CAD/CAM/CAE Mitsubishi Electric Sales Canada, Inc., 8885 Woodbine Avenue, 


applications. Markham, Ontario L3R 5G1 
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Graphics is a registered trademark of Silicon Graphics, Inc. UNIX is a registered trademark of UNIX Systems Laboratories, Inc. Actual unretouched screen images produced from the following 


company (trademarked software package follows company name): Autodesk, Inc. (AutoCAD-Release 11). 
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THERMAL PRINTING SYSTEMS 


P-XL Printis a trademark of GW Hannaway & Associates. All other trademarks are the property of their respective owners. image courtesy of Alias Research, Inc. 
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INDUSTRY 


Small, but Healthy 


New algorithms, new applicability 
add vigor to FEA market 


By John Gantz 


inite element analysis, a process by which engi- 

neers chop up mechanical designs into two- or 

three-dimensional grids, called meshes, for the 
purposes of structural or mechanical analysis, is an 
old technique. MacNeal-Schwendler Corp. (MSC; Los 
Angeles) and Structural Dynamics Research Corp. 
(SDRC; Milford, OH), the two market leaders in FEA, 
have each been providing automated tools for more 
than 25 years. For the most part, the basic analytical 
programs for finite element analysis—Nastran, from 
MSC, and Patran, from PDA Engineering (Costa 
Mesa, CA) and SDRC —have their architectural roots 
in the days when engineering analysis programs were 
conducted by running decks of punched cards on 
batch computers. 

As an engineering discipline, FEA has always been 
tricky and complex enough to have a self-limiting 
market. It tended to be something one did down- 
stream in the design process, after a lot of design deci- 
sions had been made (because computer-aided design 
is easier than computer-aided FEA). A few engineers 
specializing in FEA, working either in-house or at 
outside firms, could serve larger design groups that 
way. Often, firms skipped the whole process, letting 
physical testing of prototypes substitute for the com- 
plex simulations of FEA. The use of finite element 
modelers (FEMs) for geometry input (preprocessing) 
and visualization (post-processing) made the actual 
analysis more efficient but, over time, limited the in- 
tegration of FEA with mainstream CAD. 


Different Market Drivers 

As a result, FEA is intimately linked with the CAD 
process, but its advancement as a market has been 
separate. Most FEA programs can import geometry 
now from CAD programs using IGES or special soft- 
ware drivers, but once that geometry is imported, it 
must be substantially reworked to be of use for FEA. 
Many FEA engineers ignore the CAD models and 


Contributing editor John Ganiz is vice president, chief analyst with 


Dataquest (Framingham, MA), a market research and consulting firm. 
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simply build their own using FEA tools. The market 
drivers for FEA just aren’t the same ones as those for 
CAD. 

The fundamental issue, notes Stephen Wolfe, an in- 
dustry consultant and publisher of the Computer Aid- 
ed Design Report, is that designers and analysts need 
significantly different kinds of design information. 
“The art in finite element modeling,” Wolfe notes, “is 
in deciding how closely the mesh must approximate 
the actual part geometry in order to give answers that 
are precise enough for purposes of the analysis. 

“Those who haven’t experienced the joys of FEA 
might ask why analysts don’t simply employ a fine 
mesh for the entire structure, thereby assuring high 


Though it’s only about one-eighth the size of the 
MCAD software market, the market for finite element 
analysis/finite element modeling is actually enjoying a 
faster growth rate. Of those in the engineering 
community who are currently using FEA/FEM programs 
and tools, most are using the technology to test the 
structural integrity of parts and products. 


SDRC 


Swanson 
Analysis 


MSC 


PDA Swanson 
Analysis 


Source: Dataquest 


For the market leaders in FEA/FEM, highest revenues in terms of market platform appear to be workstation/PC- 


based, as opposed to host-based. 


accuracy, regardless of the loads,” he adds. “The prob- 
lem with this is that the models produced may require 
days or weeks to solve. A clever analyst can cut solu- 
tion time to a few hours by ignoring unimportant de- 
tails.” 


A Changing FEA Market 
Today, however, a number of key elements are in 
place to change the FEA market: 


@ Feature-based CAD modeling, like parametric solid 
modeling, may make it easier to use CAD models as 
input to FEA models by enabling FEA engineers to 
suppress unneeded features prior to building the FEA 
model. 

@ The development of adaptive meshing, the use of so- 
called P-elements, allows an FEA program to dynami- 
cally change the size of the mesh based on changing 
loads. One could use an adaptive mesh to approxi- 
mate a CAD model and then adapt the elements to 
refine the mesh for FEA use. Other tools for automat- 
ically creating meshes from existing models are also 
continuously being refined. 

@ The use of new workstations, user interfaces, and 
database software is taking some of the complexity 
out of FEA and lowering the per-seat costs. As a re- 
sult, the number of engineers capable of conducting 
FEA is increasing. There are now more than 30 FEA 
programs on the market from a score of vendors, in- 
cluding programs that run on PCs. 

e@ The marriage of FEA and FEM with the new tech- 
nique of volume visualization is streamlining the en- 
tire design process. 

e The new-generation FEA programs, coupled with 
increased time-based competitiveness in industries 
using mechanical computer-aided engineering, is 
making it more attractive to move FEA upstream in 
the design process. Early use of FEA can help winnow 
the number of designs and prototypes involved in de- 
veloping a part. The payoff is engineer productivity. 


The new programs being offered by FEA/FEM ven- 
26 


dors illustrate the greening of the market. For in- 
stance, MacNeal-Schwendler released on selected 
platforms last year the 67th version of its MSC/Nas- 
tran program, offering new capabilities in dynamic 
sensitivity, nonlinear analysis, and database utilities, 
among other things. Intergraph (Huntsville, AL) now 
offers a program called I/ExpertTutor-FEM that uses 
an expert system to teach inexperienced engineers 
how to conduct FEA/FEM. Scientists at IBM (White 
Plains, NY) have developed volume visualization 
tools, such as FEMvis, that provide the ability to 
browse mechanical analysis results over the mesh of a 
geometry being analyzed. Rasna (San Jose, CA), one 
of the first companies to use P-elements as the basis 
for its programs, has begun shipping product. Swan- 
son Analysis Systems (Houston, PA) has developed 
adaptive H-element meshing. ParaSoft (Mission 
Viejo, CA) has introduced FEA software that’s paral- 
lelized to work on Intel-based PCs with add-in trans- 
puter boards. And so on. 


New-Age FEA 

One of the most dramatic examples of new-age FEA 
is PDA Engineering’s Patran 3, announced last fall 
and due for shipment soon. In response to the growing 
cost and time consumption involved in writing ver- 
sions of Patran 2 to fit an ever-increasing number of 
hardware and operating system platforms, PDA re- 
wrote Patran from scratch, adding new capabilities 
along the way. One of the most important of these is 
the ability to use a variety of CAD programs for de- 
velopment of the input model. Rather than requiring 
engineers to build their own models or import them 
through IGES, Patran 3 will directly interrogate an 
existing CAD model (as long as it has geometric eval- 
uators) to obtain geometry for producing the mesh. 
PDA has also switched its database architecture from 
hierarchical to relational and added a graphical user 
interface. 

The trade-off in the new Patran is that it may not 
be as fast as the old, at least for the performance of 
some functions. The time savings of using existing 
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ONE PICTURE IN YOUR HAND Is 
WortTH More THAN 10 STucK ON 
THE SCREEN 


UNIGRAPH+ 2000 


You have probably often wished you could present graphs and maps into a single display, adding notes, 
your numeric research data to the world with that extra arrows, labels, legends, color scales, metafile 
touch of quality. With labeled 2D or 3D axes, a legend, background and shaded font styles. 
explanatory notes or arrows, a logo maybe, in short the Let UNIGRAPH+ 2000's hardcopy system print your 
full picture not only on the screen but also as high image at the resolution of the output device, including 
quality hardcopy ‘evidence. PostScript printers, film recorders, raster devices and pen 
UNIGRAPH+ 2000 will not only add that final touch to plotters. Full CGM support is provided. 
your presentation, It is in itself a fully interactive, easy-to- Even numeric data from other sources, including 
use visualization, presentation and graphics publication visualization products from other vendors, can be 
system for scientists, engineers and financial analysts, imported and transformed into pictures with that final 
who want to communicate and publish their research in ‘show-me’ quality. 


UNIGRAPH+ 2000 runs across all major 
UNIX workstations and supercomputers, 
VAX/VMS and IBM CMS/MVS, with support 
for both X Window and traditional graphics 
terminals. 
Let your data carry conviction and call 
UNIRAS today for more information on 
UNIGRAPH+ 2000. 


UNIRAS* 


DALLAS 1-800 728 1600 - COPENHAGEN 31 67 22 88 - DUSSELDORF 0211 596 1017 - LONDON 0753 579293 
MILAN 02 8920 2175 - PARIS 01 4776 4479 - TOKYO 03 3542 3408 
© 1991 UNIRAS, Inc. UNIRAS is a registered trademark of UNIRAS. All other trademarks acknowledged. 


a Clear and precise manner. 

UNIGRAPH+ 2000 provides extensive 
facilities for accessing data, operating on it 
mathematically or logically, editing it, and 
analyzing it visually. Display methods range 
from simple 2D charts and graphs to 2D, 3D 
and 4D color-shaded contour maps. To 
clarify your point you can combine several 
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CAD programs and automatic meshing are somewhat 
offset by extra processing time. 

That kind of trade-off—in which increased integra- 
tion with other design disciplines leads to decreased 
efficiency in analysis—may be a paradigm for the 
FEA/FEM market itself. It is precisely this new inte- 
gration with CAD and new meshing algorithms, as 
well as simplified user interfaces, that will turn the 
FEA/FEM market from a tightly constrained niche 
market to something more dynamic. The cost will be 
analyses that are less efficient. 


Faster Growth for FEA 

“Actually, the FEA/FEM market is one of the more 
interesting areas of mechanical CAD these days,” 
says Mike Seely, director of software and CAD pro- 
grams for Dataquest (San Jose, CA). “The new algo- 
rithms for analysis on top of the new hardware capa- 
bilities are resulting in faster growth for [the FEA/ 
FEM] part of the market than for the market as a 
whole.” 

That may be just as well. As a result of the global 
recession and ever-falling hardware prices, growth in 
the worldwide mechanical CAD market—$8 billion in 
factory revenues last year for hardware, software, and 
services—has slowed to just more than 6 percent per 
year, making this the slowest-growing major CAD 
submarket. One would hope, then, that a market as 
small as that for FEA/FEM—which, by the way, is 
about one-eighth of the MCAD software-only mar- 
ket—would grow faster. 

It will. But will it explode? 

The vendors selling products that extend the reach 
of FEA/FEM all point to the relatively light penetra- 
tion into the engineering community of the technique. 
The implication in this situation is that the introduc- 
tion of meshing algorithms that work on CAD models, 
new user interfaces, and new use of FEA/FEM capa- 
bilities upstream in the design process to help replace 
prototyping will extend that penetration—in which 
case, there is room for that market to grow dramati- 
cally. 

Most likely, though, it won’t happen that fast. The 
recession has crimped the aggregate revenue growth 
for the major vendors, as it has more than crimped the 
revenues of manufacturing companies. And the per- 
seat costs for FEA/FEM are still relatively high, com- 
pared to those for general CAD, PC packages notwith- 
standing. 

But the same market forces at work in the general 
CAD market—dropping workstation costs, increased 
built-in graphics, higher compute ratings—will work 
their magic in FEA/FEM. Most of the vendors now 
have more revenues coming from their workstation 
products than from their host-based products, and 
most have low-end product line extensions. As time 
goes on, the penalty in performance for increasing 
ease of use will decrease, which will help increase 
those penetration rates. 

That leaves us with a nice market scenario. Small 
today—less than $300 million worldwide last year— 
the market for finite element analysis is nevertheless 
growing nicely. Yet it still has room to take off down 
the line. CGW 
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UNCOMMON PROGRAMS 
FOR UNCOMMON PEOPLE 


You know who you are. You’re a 
special breed. You've always 
been compelled by the excite- 
ment of creating things. Now is 
the time to start positioning 
yourself for tomorrow's competi- 
tive design world. And the best 
way to do that ts to invest in a 
graduate degree. 

Pratt’s graduate programs in 
computer graphics, graphic de- 
sign and packaging design are 
exciting, intense programs de- 
veloped and taught by inspired 
professionals who are passion- 
ate about their work. Our pro- 
grams will change your ideas 
about design and life, stimulate 
your intellect and confirm your 
decision to work at something 
you love. 

They're designed for people 
like you—people who get a 
thrill from giving form to ideas, 
for whom the creative process it- 
self is stimulating — people who 
will shape the world of the 21st 
century. 

For more _ information, 
please call: (718) 636-3669, 
ext. 691 or 1-800-331-0834, 
ext. 691, or fill out the cou- 
pon. 

Financial aid is available. 
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Can today’s design 
optimization software 
really create perfect 
designs? 


By Arielle Emmett 


or the last few years, ven- 
dors of finite-element 
analysis (FEA) software 
have worked hard at mak- 
ing their software easier to use. 
The goal of these efforts is to put 
the software into the hands of 
more and more designers so that 
they can refine their design ideas 
earlier in the design process. The 
result: better designs in less time. 
Of all the features that vendors 
are adding to their software to 
achieve this goal, one of the more 
intriguing is the design optimiza- 
tion capability. 
While several vendors claim to 
have been offering design optimi- 


Arielle Emmett is a freelance writer based in 
Media, Pennsylvania. 


zation features for some time, the 
notion of “automated” design opti- 
mization gained increased atten- 
tion in just the last year with the 
introduction of the Applied Struc- 
ture package from Rasna Corp. 
(San Jose, CA). The package, note- 
worthy for its low price and ease of 
use, features the ability to auto- 
matically optimize both FEA 
meshes and product shape. This 
means that the software not only 
can automatically adjust an FEA 
mesh to an optimal configuration, 
but can automatically optimize the 
geometrical shape of a design based 
on the results of the analysis. 

“In the past,” explains Peter 
Marks, managing director of De- 
sign Insight, a Los Gatos, Califor- 
nia, CAD/CAM consulting firm, 
“optimization [of this kind] was a 


manual, iterative process. But 
now, if you get the geometry, 
mesh, and loads right—and if you 
have the right problem—you can 
get good results.” 

However, all of those “ifs” consti- 
tute the dilemma for design opti- 
mization software these days. As 
more and more vendors tout design 
optimization as a key feature of 
their software, it has become in- 
creasingly difficult to determine 
how those capabilities differ and 
whether or not they are even all 
that useful. 

A quick comparison of packages 
easily makes it clear that no soft- 
ware package does everything. It 
also seems fairly safe to 
say that most 


One of the earliest adopters of 
design optimization software was 
John Deere, which has used 
Rasna’s product to perform stress 
analysis on a variety of 
mechanisms, including this flywheel 
drive plate for the 955 Compact 
Utility Tractor, which suffered from a 
noise-level problem. The software 
helped identify the natural 
frequency of the plate, and then 
adjusted its design fo eliminate the 
problem. 
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packages are limited to handling 
simplified structural and stress 
problems—such as the analysis of 
solid-shaped objects or simple 
structures rather than complex 
frames or assemblies. Beyond that, 
however, there is room for debate. 
In truth, many vendors and ana- 
lysts claim the packages just don’t 
do enough. Indeed, some pri- 
vately question how 
useful design op- 
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timization packages really are, 
contending that organizational, 
rather than technical, problems 
are what keep companies from 
using FEA software in 
such a way as to 
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speed up production cycles and 
make a significant impact on a 
product’s finished design. 

“IT haven’t seen any quantum 
leaps in design optimization in the 
commercial marketplace in the last 
few years,” notes Mark Imgrund, 
manager of quality assurance at 
Swanson Analysis Systems Inc. 
(Houston, PA), which markets 
Ansys, a sophisticated FEA pro- 
gram with certain optimization ca- 
pabilities. 

“Most of the capabilities I’ve 
seen are friendlier or repackaged 


chooses for a design], for example, 
have just as much impact on the 
design’s performance as [other kinds 
of parameters, such as loads]. But 
FEA codes don’t allow you to opti- 
mize shape by changing the type of 
materials during the calculation.” 
The result, he argues, is a kind of 
hypothetical “cookie-cutter” ap- 
proach to optimization that falls 
short of real-world problems. 

“As a byproduct, you can get 
parts you can’t manufacture,” Ham- 
ilton claims. In addition, he says, 
most design optimization packages 


computed analysis data. No one, 
Hamilton argues, has completely 
solved the problem of tight cou- 
pling just yet. But PDA Engineer- 
ing claims it is doing so by work- 
ing with such CAD vendors as 
Dassault Systemes, Matra Datavi- 
sion, and EDS to create a design- 
to-engineering system that both 
optimizes shape and works directly 
off original CAD geometry. 

“We don’t do automatic optimi- 
zation yet,” Hamilton says, “but 
because we work directly with 
[CAD] geometry, we will be able to 


Displacement results on this connector (leff) and stress results on this tricycle fork (right) were analyzed with 
PDA’s meshless TEAM technology, using the original and unmodified CAD geometry. 


versions of technology that is al- 
ready 10 to 15 years old,” he con- 
tinues. “I’m including ourselves in 
this [category]. The technology we 
have in our program today is 
unique within the industry, but it’s 
probably six years old.” 

Hayden Hamilton, vice president 
of business development, PDA En- 
gineering (Costa Mesa, CA), produc- 
er of Patran 3 analysis software, 
makes a more global critique. “We 
feel there is a need to look beyond 
simple stress analysis optimization 
to the way optimization is per- 
formed [in general],” he says. Ham- 
ilton argues that current design op- 
timization software is too limited in 
scope to be generally useful. 


Some Shortcomings 

“FEA codes only give one an op- 
timal design relative to a con- 
trolled set of constraints,” he says. 
“The kinds of materials [one 
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these days lack a “tight coupling” 
between the finite-element model 
and the geometric features, such as 
fillets and holes, that are in the 
original CAD design. 

“Because analysis packages 
have lost the tight coupling, the 
best an FEA model can give me is 
points in space unrelated to the 
original CAD model,” Hamilton 
asserts. Moreover, because the in- 
terface between CAD and FEM 
data is incomplete at best—or re- 
quires the use of software transla- 
tions, such as IGES, to pass files 
between design and engineering 
packages—design engineers often 
receive incomplete analytic data 
that is not tied directly to the origi- 
nal CAD geometry. 

Hamilton says users often have 
to “rebuild a part from scratch,” 
using approximations of geome- 
tries based on the FEA model visu- 
alization rather than on the actual 


drive geometry into new forms as 
directed by an optimizer.” PDA is 
planning the release of an inte- 
erated optimization and analysis 
solver technology known as TEAM 
(Trimmed-Element Analysis 
Method) by the end of 1992. He 
claims it will streamline the analy- 
sis process and make optimization 
more effective. 

In the meantime, other vendors 
are forging ahead, apparently un- 
daunted by these problems or con- 
vinced they have gone a long way 
in solving them. Rasna, for exam- 
ple, offers both an adaptive analy- 
sis technology for automated 
meshing, as well as a shape opti- 
mizer that “will find the optimal 
shape for a product and is com- 
pletely coupled with the geometry 
we import,” according to Ken 
Welch, Rasna’s manager of prod- 
uct planning. 

Rasna, he adds, uses a technique 
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that departs from FEA’s tradition- 
al reliance on meshing and re- 
meshing to create more accurate 
finite-element models. 

“With traditional approaches,” 
says Welch, “you’d ideally build 
not one model but a series of mod- 
els, analyze each, and add more 
and more elements until an accept- 
able accuracy level is achieved.” To 
do this, he explains you have to la- 
boriously recreate the entire math- 
ematical model each time. 

Rasna, by contrast, uses a 
“coarse element” technique called 
geometric-element analysis (GEA) 
that employs more sophisticated 
mathematics to refine the mesh. 

“In the Rasna product, Applied 
Structure, you build one mesh and 
specify the accuracy you desire,” 
Welch says. “The program will auto- 
matically iterate to that degree of 
accuracy,” by raising the mathemat- 
ical definition of the finite elements 
to a higher polynomial order. 


The Rasna Advantage 

In other words, he says, “Rasna 
keeps the same numbers of ele- 
ments in the mesh, but the level of 
complexity of [mathematical] defi- 
nition keeps increasing.” Based on 
user constraints (for example, di- 
mensions, moments of inertia, and 
specified maxima or minima for 
stresses), the program automati- 
cally recalculates and converges to 
an accurate mathematical solu- 
tion, and then uses the solution set 
geometry to optimize a product’s 
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shape. 

“The user can now ask, ‘How do 
I minimize the mass of my part?’, 
subject to constraints such as 
stress limits, displacement, or fre- 
quency limits,’ Welch explains. 
The program, he says, does the rest 
until an optimal shape is achieved. 

“In optimization analysis,” says 
Welch, “we do multiple changes in 
the geometry. Geometric elements 
allow significant shape changes to 
be made without changing the 
mesh.” 

Steve Wolfe, editor of the Com- 
puter-Aided Design Report (San 
Diego), an industry newsletter, 
calls the Rasna capabilities both 


After the airfoil model is defined 
using variable dimensions, limits and 
objectives for an optimization study 
are set using the |/Rasna product 
from Intergraph. The software then 
determines the optimal variables 
and refines the geometry 
accordingly. A chart depicts mass 
and stress levels for successive 
analyses in the study. 
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interesting and potentially excit- 
ing. “What Rasna is really selling 
is a sophisticated finite-element 
analysis tool,” he says. “They have 
the ability to make finite-element 
models with somewhat simpler ge- 
ometry, and they also can show 
that a model has converged to a 
correct answer.” 

Wolfe says that Rasna’s optimi- 
zation represents a real improve- 
ment over old-style manual itera- 
tive processes. “The product can 
explore a range of problems and so- 
lutions to see which is optimal,” he 
says. “But the big obstacle is, given 
the fact that P-element solvers 
take a long time to get answers, 
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the solution times [for optimiza- 
tion] can be quite long, even for 
some simple problems.” 
Nonetheless,industry analysts 
and vendors are expressing excite- 
ment and, in some cases, perhaps a 
little envy about Rasna’s product. 
PDA Engineering’s Hamilton 
calls Rasna’s adaptive analysis 
technique one of the best on the 
market, though so narrow in its 
scope that it can’t be considered a 
general-purpose tool. And, accord- 
ing to Jeffrey Delmas, product 
manager of finite-element prod- 
ucts at Intergraph Corp. (Hunts- 
ville, AL), his company has al- 
ready incorporated Rasna capabili- 
ty into its own product line. Called 
I/Rasna, the product combines In- 
tergraph’s I/EMS (Engineering 
Modeling System) and I/FEM, as 
well as Rasna’s Applied Structure. 


Parametrics Meets Optimization 

The result is a “parametric mod- 
eling system,” Delmas explains, 
“where geometry is defined by di- 
mensions, and if you change the di- 
mensions, the program changes 
the geometry. These driving di- 
mensions make natural shape 
variables for design optimization. 
The combination of Intergraph 
V/EMS variational geometry and 
Rasna optimization tools is a real 
key to making design optimization 
effective. 

“Both adaptive analysis and 
shape optimization are [part of] the 
I/Rasna product,” he says. Adap- 


tive analysis is needed to ensure 
the accuracy of finite-element 
models. But, he adds, “The thing 
that differentiates Applied Struc- 
ture from all other products is the 
shape optimization. With that, the 
computer is used to update the 
product geometry instead of just 
verify it.” 

Delmas reports that Rasna rep- 
resents a significant departure from 
engineering traditions. Virtually all 
design shops still use the laborious 
manual processes to evaluate and 
optimize designs as best they can. 
Those trying to avoid that process 
often take shortcuts. 

“Engineers tend to overspec their 


products so they don’t have to go 
through this huge analysis cycle,” 
Delmas says. Products like 
I/Rasna, he adds, “help design en- 
gineers optimize their designs 
without the huge iteration cycles.” 

Most vendors and users agree 
that they are really after the same 
objectives. Dick Russell, director of 
analysis products at SDRC (Mil- 
ford, OH), for example, says his 
company has been offering FEA- 
based optimization capabilities 
since 1986 as part of the I-deas 
package. But SDRC’s approach is 
different from Rasna’s, he con- 
tends. 

“Fundamentally, our whole sys- 
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tem is oriented toward handling 
more complex geometry, more 
complex designs, and larger kinds 
of problems,” he says. “Our goal is 
not so much to automate the de- 
sign process, but rather, to guide 
the redesign—guide the engineer 
to the best design. 

“Typically in mechanical sys- 
tems, design improvements have 
largely come from the intuition 
and experience of the engineer. 
Optimization is a tool that helps 
him deal with this complex envi- 
ronment and better understand 
how his design works,” he says. 

Russell, in essence, says that the 
more specialized approaches to op- 
timization don’t do the whole job. 
“Rasna has indicated that its ap- 
proach is easier and faster,” says 
Russell. “But our experience to 
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date with most realistic models is 
that the total time to accomplish 
the required analysis, including 
model building, solution, and opti- 
mization, is really similar to that 
for our approach.” 

Although SDRC provides both 
“sizing optimization” (for example, 
a program that lets you change the 
thickness of shell finite elements, 
such as those used for sheet metal), 
as well as “shape optimization” (a 
program that actually modifies the 
geometric shape of the part based 
on certain loads and design con- 
straints), it uses more traditional 
FEA meshing techniques than 
Rasna’s. 

“Our approach is to automate 
the traditional finite-element anal- 
ysis process in a way that requires 
very little user interaction,” Rus- 
sell says. But SDRC doesn’t offer 
quick fixes. Trained engineers are 
still required to handle the com- 
plex analysis and optimization 
chores. Further, Russell argues 
that existing packages and tech- 
niques “need to be more reliable 
and efficient. All of this revolves 
around making optimization easi- 
er to use for more complex, real- 
world problems.” 

Others agree. Dr. Tim Cameron, 
development manager of Algor 
Inc. (Pittsburgh), says that nar- 
rowly focused optimization pack- 
ages can’t break through “specific 
barriers” to design optimization, 
thus limiting their usefulness. 
What’s needed is to “address all the 
classical [engineering] concerns and 
break through the limits of those 
classical concerns,” he says. 

For example, current optimiza- 
tion packages can’t look at too 
many design variables simulta- 
neously, such as examining the ef- 
fects of loads on specific parts at 
one time while also looking at the 
effects of costs, materials, environ- 
mental stresses, or the impact of 
one or more design variables on 
the whole system (for example, an- 
alyzing the impact a particular 
variable might have on a system’s 
electromagnetic stability). Algor’s 
solution is to devise a high-level 
programming language, known as 
Eagle, to help engineers accom- 
plish these varied tasks. 

Eagle includes an application 
generator “that follows what an 
engineer does and creates the Ea- 
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gle program that reproduces what 
an engineer does,” Cameron says. 
Used in conjunction with Algor’s 
Concurrent Engineer Model 
(CEM), which uses finite-element 
analysis techniques, the Eagle lan- 
guage enables the engineer to de- 
vise more complex, multi-variable 
analysis and optimization schemes 
that also take into account inputs 
from groups in manufacturing, de- 
sign, logistics, and other depart- 
ments. 

“With Eagle, you can perform 
‘what-if analyses on the CEM 
parametrically or variationally, 
considering all design factors and 
alternatives,” according to Algor 
product literature. “There is no 
limit to what you can include in 
the design variables in an Eagle 
program,” Cameron asserts. “This 
enables engineers to do better opti- 


scribes as “global approximations” 
derived from statistical techniques 
to converge to solutions. “We make 
new approximations and solve 
them as we approach the optimum 
design,” he says. Imgrund antici- 
pates that more globally applicable 
optimizing capabilities will be avail- 
able in all packages in the future; 
they will likely complement the rig- 
orous analytic sensitivity capabili- 
ties of many packages today. 

Of course, enhanced optimiza- 
tion features alone will not signifi- 
cantly improve the product design- 
to-manufacturing process. To truly 
shorten the design-to-manufactur- 
ing cycle, companies must embrace 
the philosophy of concurrent engi- 
neering—a philosophy that en- 
courages the use of analysis earlier 
in the design process. 

At the same time, software ven- 


To shorten the design-fo-manufacturing 
process, analysis tools must be more tightly 
integrated with ofher CAD fools. 


mization and concurrent engineer- 
ing than with FEA alone.” 

Mark Imgrund of Swanson 
Analysis concurs that companies 
are trying to reach beyond tradi- 
tional barriers. Besides what he 
calls ‘analytic sensitivities’ (sensi- 
tivities refer to changing one vari- 
able with respect to one other vari- 
able, and examining the effect or 
‘response’ of the system), programs 
such as Swanson’s Ansys are look- 
ing toward methods of “general- 
purpose optimization” addressing 
non-traditional problems. 

“For example,” he says, “the 
kinds of things you can optimize if 
you have a general-purpose opti- 
mization capability are magnetics 
applications, thermal stress prob- 
lems, and many kinds of non-lin- 
ear applications, which are impor- 
tant in metal-forming applica- 
tions.” Ansys, he adds, currently 
uses a method called AAO (Ansys 
Approximate Optimization) to 
achieve these effects. 

“With AAO, you can define any- 
thing as a parameter that you can 
optimize; so you can redefine a 
shape or optimize a shape in a non- 
linear fashion,” Imgrund explains. 
The program utilizes what he de- 


dors must do a better job of inte- 
grating analysis tools with other 
types of design and drafting tools. 
Indeed, the ideal solution would be 
to have analysis tools so well inte- 
grated into a battery of design tools 
that analysis simply becomes a 
background activity, something vir- 
tually transparent to the designer. 

“This is where the industry is 
heading,” notes Algor’s Dr. Tim 
Cameron. “In the not-too-distant 
future, users will never have to see 
an FEA mesh if they don’t want 
to.” Analysis tools will simply 
come to be part of a much larger 
and more sophisticated design op- 
timization toolkit. 

“Tools need to have better 
bridges, better integration, so they 
can be used within a team con- 
cept,” says Design Insight’s Peter 
Marks. “Analysis tools will be inte- 
grated within larger frameworks 
so that true design optimization in 
the broadest sense of the term can 
be achieved.” When that happens, 
the concurrent engineering process 
between designers and analysts 
will at last be realized, and design 
optimization software can finally 
achieve its objective: to help create 
better designs in less time. CGW 
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o architects and facilities 
managers, specialty 
buildings—those de- 
signed for very specific 
purposes, such as correctional facili- 
ties, schools, and retirement com- 
munities—are truly different ani- 
mals. The design challenges they 
present range from complex engi- 
neering layouts to strict require- 
ments for their physical appearance. 
And, of all the various types of spe- 
cialty design projects, health care 
facilities provide architects with 
some of the greatest challenges. 

In a hospital, for example, near- 
ly every defined space—such as 
the operating rooms, the recovery 
rooms, the intensive care units, 


Diana Phillips Mahoney is an associate editor 
of Computer Graphics World, 
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for Health Care 


By Diana Phillips Mahoney 


and the patient rooms—serves a 
specific function. And, relative to 
each function are specific mechani- 
cal, electrical, HVAC (heating, 
ventilation, and air conditioning), 
and other needs. For example, op- 
erating rooms are sterile environ- 
ments and thus have very restric- 
tive requirements that govern the 
way incoming air is filtered and 
the way it’s exhausted. 

The need to accommodate fre- 
quent change also represents a de- 
sign consideration. Hospitals are 
constantly in transition, either to 
make room for a new technology or 
to meet the needs of certain trends. 
For example, in the past few years, 
there has been a dramatic increase 
in the number of procedures done 
on an outpatient basis, so hospitals 
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ae ee 


are having to 
redefine their 
space by trans- 
forming what previ- 
ously were inpatient 
areas to ambulatory care settings. 

In today’s shaky economic cli- 
mate, there is also a significant ef- 
fort by hospitals toward cost con- 
tainment. So, when hospital ad- 
ministrators decide it’s time for a 
change, it often means making the 
most out of their existing facility 
rather than creating new spaces. 

Another distinction is that hos- 
pitals have specialized equipment 
that dictate structural design. For 
example, certain radiologic tools 
require a barrier so that people 
cannot get within a certain dis- 
tance from the machines. 

Finally, hospitals are constantly 
subject to close scrutiny by regula- 
tory agencies that assess their 
compliance with stringent guide- 
lines, and either confirm or deny 
the facility’s bid for accreditation. 
Facilities managers must be able 
to provide the governing bodies 
with information ranging from 
where all of the shut-off valves for 
the medical gasses are located to 
the hospital’s preparation for deal- 
ing with an emergency. 

Each of these factors has impli- 
cations for the architects and de- 
signers involved in hospital work. 
For CAD-oriented firms, it means 
identifying the automation capa- 
bilities that are best suited to the 
characteristics of the structure. 

Because of the unique nature of 
hospitals, not all of the traditional 
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benefits of CAD are applicable. For 
example, repeatability is often not 
as much of an advantage in hospi- 
tals as it is, say, in a high-rise of- 
fice building in which each floor 
tends to mimic the design and en- 
gineering layout of the one below 
it. Ease of communication, on the 
other hand, is a crucial element, 
because not only must the archi- 
tects and designers maintain open 
lines of communication among 
themselves and the hospital ad- 
ministrators, they must also be 
ready to supply project information 
to accreditation officers. With 
CAD, the most recent versions of 
plans and designs are always 
available. 


Managing Complex Facilities 
Many architects believe the area 
with the most to gain from com- 
puter automation is facilities man- 
agement. Jim Shepard, director of 
medical facilities planning at CTA 
Architects Engineers in Billings, 
Montana, asserts that in health 
care design, the engineering sys- 
tems are “more critical, more in- 
volved than most other building 
types,” because of all the mechani- 
cal and life-safety requirements 
that they have. “The mechanical 
and electrical systems alone 
equate to about 40 percent of the 
construction costs, so the integra- 
tion and coordination of those with 


Computer-generated views of the University Hospitals of 
7 Mpa ai oles helo project administrators visualize the 
7. = Pit, facility's building program as it progresses. 


the architecture of the 
building becomes much 
more important. And 
CAD is just dynamite for 

doing that because we just 
literally overlay all of the in- 
formation.” 
However, Bob Hummen of City- 
Design, a Boston-based architec- 
tural firm specializing in health 
care design, says, “No facilities 
management software begins to 
approach filling the needs of hospi- 
tals. Most of the available software 
deals with, ‘you’ve got this desk 
and this is the model number and 
this is how much you've paid for it 
and this is how much it has depre- 
ciated and this is how much it will 
cost to replace it.’ 

“It [available software] doesn’t 
deal with the sophistication of 
medical equipment, nor does it 
have anything set up to deal with 
things such as records of hazard- 
ous waste [hospitals are required 
to show where all of their hazard- 
ous materials and infectious waste 
begins, how it goes through the 
hospital, where it’s bagged, and 
where it ends up].” In fact, says 
Hummen, “The packages that I’ve 
seen for facilities management 
don’t even talk the language of 
hospitals—they don’t have catego- 
ries for such things as radiology or 
laboratory suites.” 

The reality of this situation 
struck home when CityDesign pur- 
chased a facilities management 
package from Accugraph (El! Paso, 
TX). The design firm was already 
running an Accugraph CAD pack- 
age called Mountaintop on Hew- 
lett-Packard (Palo Alto, CA) work- 
stations. “We purchased the facili- 
ties management package think- 
ing that it would be of some use to 
us for hospital master planning, 
but the customization that was re- 
quired was so extensive that we 
stopped using it,” says Hummen. 
Instead, the designers now use 
spreadsheet software and create 
parameters to suit specific needs. 

CityDesign is currently working 
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This facilities layout depicts the 
complexity of the electrical plans 
for a patient room in a hospital. 


with Accugraph, however, to cre- 
ate a facilities management pro- 
gram that would be useful for hos- 
pitals. To develop such a package, 
says Hummen, “You have to un- 
derstand the way that hospitals 
are programmed and how they de- 
termine what their space needs 
are.” Unlike business applications, 
he notes, which are oriented to- 
ward the number of people who 
will be working in a building, hos- 
pital space needs are more a func- 
tion of technology, procedures, and 
regulatory requirements. 
Although he believes that typi- 
cal facilities management pack- 
ages are not suited to hospitals, 
Hummen considers health care fa- 
cilities to be extremely appropriate 
candidates for automation. 
“There’s great potential [for com- 
puter-aided facilities manage- 
ment] because most of the informa- 
tion that has to be presented for 
accreditation is plan-oriented. So, 
if you’ve got existing conditions 
shown on your CAD plan, then it’s 
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Image courtesy HDR 
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just a matter of adding layers of 
information that will show all of 
the things the surveyors are look- 
ing for.” 

CityDesign recently used this 
approach to create a master plan 
study for Bridgewater State Hospi- 
tal, a 400-bed facility for the crimi- 
nally insane in Bridgewater, Mas- 
sachusetts. After putting the en- 
tire facility on CAD, CityDesign 
used base plan information as a 


Showing the 
phasing of the 
hospital's 
projects, this 
model highlights 
the clinical 
sciences 
building of the 
Bowman Gray 
School of 
Medicine/North 
Carolina Baptist 
Hospitals. HDR 
designers 
modeled the 
building using 
Topas, 


background for other analysis 
drawings—including life safety, 
adjacency, circulation, and securi- 
ty—which were created on differ- 
ent layers. 

To meet the stringent regulatory 
requirements they are subject to, 
hospitals are best served by having 
the necessary data available elec- 
tronically, according to Bill Caver, 
chief operating officer of the facili- 
ties management branch of Oma- 
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ha, Nebraska-based Henningson, 
Durham, and Richardson, one of 
the largest health care architec- 
ture and engineering firms in the 
country. “Within the last five 
years, the Joint Committee on 
Hospital Accreditation [JCHA] has 
dramatically increased the need 
for hospitals to have rapid access 
to information, to have accurate 
record drawings, and to have im- 
mediate access to the facility data 
that has historically been in file 
cabinets in black binders. Today, 
this is all easily deliverable in 
some of the tools the architects and 
engineers are using, particularly 
CAD or large-scale databases that 
are connected to CAD.” 

And, says Caver, maintenance 
management, which has always 
been critical in hospitals, has be- 
come even more so. “Things such 
as MSDS [materials safety data 
sheets, which are federal stan- 
dards for information] are now ma- 
jor issues in how to deal with safe- 
ty in a health care environment.” 


Expanding Roles 

In this context, the nature of a 
facilities manager’s role has ex- 
panded considerably. “All of a sud- 
den, the facilities manager needs 
to know [and be able to document] 
a whole bunch about the risks to 
every worker, how to deal with 
every sharp object in a medical 
waste environment, for example, 
and how to deal with the whole is- 
sue of biological factors that are at 
play in the hospital, such as AIDS 
and hepatitis B,” says Caver. The 
manager’s best ally in this envi- 
ronment is the computer, Caver 
adds, noting, “The quicker the fa- 
cilities managers can get informa- 
tion that they can use in a digest- 
ible fashion, and which they feel is 
accurate, the better they can do 
their work. It’s just that simple.” 

CityDesign’s Hummen echoes 
Caver’s contention that increasing 
official oversight argues the need 
for computer automation. “Regula- 
tory agencies continually come in 
and review hospitals, both the way 
that they’re built and the way that 
they operate, so a hospital always 
needs up-to-date documentation,” 
says Hummen, adding that, “A big 
problem is being able to document 
what you have, which I think is 
more critical for hospitals because 
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they’re generally built incremen- 
tally, and the only documentation 
they will have are the fragmented, 
old sets of working drawings. Hav- 
ing everything all on CAD is obvi- 
ously an advantage.” 

Despite its differences, health 
care design enjoys many of the 
same benefits that CAD provides 
in other arenas. For example, 
“What we look at in our office is 
the consistency of drawings,” says 
Terry Penman of Hammel, Green, 
and Abrahamson (HGA) of Minne- 
apolis. HGA recently designed a 
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This rendered image of a health facility in Beaumont, Texas, was 


land, OR). “It sets up a system 
where you go in and you check out 
your drawings so no two people 
can be working on the same draw- 
ing at one time,” says Penman. 

As noted previously, change is 
inherent to hospitals for a number 
of reasons, among them the need 
to remain competitive by acquiring 
state-of-the-art equipment. With 
computer automation in place, the 
logistics of such acquisitions are 
easily accommodated, says CTA’s 
Jim Shepard. “Our major hospital 
clients are always renovating or 


created by Marshall Erdman architects using Archicad software on the 


Macintosh. 


$35 million, eight-floor addition to 
the St. Cloud Hospital in St. Cloud, 
Minnesota, using Autocad and a 
third-party package from DCA/ 
Softdesk (Henniker, NH). “It was a 
very large project—we probably 
had anywhere from 12 to 16 archi- 
tects [this doesn’t include the 
firm’s civil, structural, electrical, 
and mechanical engineers] work- 
ing on it at one time. When you get 
that many people drawing by 
hand, all the drawings start look- 
ing different, so CAD really helped 
out a lot.” 

With the volume of people and 
disciplines involved in the St. 
Cloud project, the potential for 
chaos was great. To avoid such an 
end, however, HGA purchased a 
third-party drawing manager 
package called Drawing Manager 
from Knhalem Bay Software (Port- 


changing some portion of their 
buildings, often to meet the needs 
of a new medical technology, such 
as MRI [magnetic resonance imag- 
ing] and CT [computed tomogra- 
phy].” Thus, Shepard notes, the 
availability of an up-to-date, com- 
prehensive plan of their facilities 
becomes crucial. “For several cli- 
ents, we’ve gone and put their en- 
tire facility on the computer be- 
cause it’s much easier, when it’s 
time to make a change, to access 
the CAD drawings and plans this 
way than to try to pull three, four, 
or five sets of blueprints of various 
phases of construction.” 

Another trend—the push toward 
outpatient medical care—has led 
to the growth of a different type of 
health care design: multi-specialty 
medical office buildings, in which 
doctors maintain their own offices 
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front-end systems. 
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participants. Your annotation of the 
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sales pitches and no slides. One day is 
provided for demonstration of some of 
the programs and systems so that 
participants can get a hands-on 
application of what they have learned. 
All TypeWorld NOW Systems 

Seminar sessions are moderated by 
Frank Romano and Jack Powers. 
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while sharing facilities such as 
exam rooms and minor surgical 
suites. Because activities that tra- 
ditionally would take place at a 
hospital are happening in these fa- 
cilities—minor surgery and many 
types of cosmetic procedures, for 
instance—the buildings assume 
many of the structural and func- 
tional characteristics of hospitals. 
According to Bruce Garner of 
Marshall Erdman and Associates 
Inc., a Madison, Wisconsin-based 
design/build firm specializing in 
ambulatory health care facilities, 


The colors, poles, and patterns of this hospital, designed for the 


tions. So that’s where Archicad 
comes in. It enables us to create 3D 
views, perspectives of things, that 
really help us create a clear under- 
standing between what our intent 
is and what the doctors and admin- 
istrators are seeing.” 

CAD’s ability to show clients 
“what it’s going to look like” is as 
important, if not more important, 
in hospital design as it is in any 
other design type. For example, 
says CTA’s Shepard, “One thing 
I’ve found is that our health care 
clients are even more concerned 


Indian Health Services by CIA Architects Engineers, represent the 
cultures of the two Indian tribes that will be using the building. 


“Medical office buildings have a 
very particular nature. The flow of 
people is very important. The anal- 
ogy would be to a kitchen, where 
you have the cooks in one area and 
the waitstaff coming in, getting 
trays, picking up orders, and going 
out the other side.” 

To create an intelligent patient 
flow, Marshall Erdman architects 
and engineers do much of their 
early visualization and design 
work using a Unix-based program 
in Arris (Sigma Design; Burling- 
ton, MA). They use Archicad, a 
Macintosh-based software pro- 
gram from Graphisoft (San Fran- 
cisco) for design rendering. Garner 
finds the latter invaluable for 
bridging an inevitable communica- 
tion gap. “Just the way that I can’t 
read an ultrasound or an X-ray, 
our medical clients are inexperi- 
enced at reading plans and eleva- 


AS 


with the imagery of the building— 
the appearance both externally 
and internally—than our other cli- 
ents. This is often because they 
recognize that people equate the 
level of health care with the look of 
the building.” 

At CTA, designers recently used 
their Intergraph workstations to 
model and render a $20 million 
hospital for the Indian Health Ser- 
vice. According to Jerry Baker, di- 
rector of engineering and computer 
systems at CTA, “The colors, poles, 
and patterns represent the cul- 
tures of the two tribes that will be 
using the building. It’s very impor- 
tant to be able to demonstrate 
these design features to the tribal 
members.” He notes that the Mod- 
elview simulations have been “ex- 
tremely useful,” and the Indian 
Health Services Headquarters in 
Washington, DC, has requested 


that CTA develop them further. 
“The people at Headquarters have 
realized the value of these comput- 
er images in promoting their proj- 
ects,” says Baker. 

According to Terry Penman of 
HGA, the CAD-generated eleva- 
tions of the St. Cloud Hospital 
were significant presentation tools 
as well. “With it being an eight- 
story addition, the hospital admin- 
istrators wanted to see what the 
hospital would really look like, 
particularly because it’s in a resi- 
dential area and no part of the hos- 
pital up until this point had been 
that tall. With CAD, we did dozens 
of elevation studies, which provid- 
ed an accurate perspective.” 


Sneak Preview 

As an owner’s representative of 
a multi million-dollar hospital 
building program, John Carroll is 
also concerned with his hospital’s 
appearance, so much so that he 
models and renders various as- 
pects of the planned construction 
to get a “taste” of what’s to come 
before the actual work begins. Car- 
roll, vice president of construction 
programs at University Hospitals 
of Cleveland, uses an Arris CAD 
program on a Compaq ’386 to pre- 
view building projects because, 
“It’s really amazing. When I look 
at the plans without rendering or 
modeling them, I see one thing. 
But when I go in and actually start 
modeling, I get a whole different 
perspective of the building and the 
way it’s going to go together, and it 
really helps me understand what 
the architect’s intent is.” 

Although he is generally pleased 
with Arris in the visualization do- 
main, Carroll does note that, “You 
can do all these things with color 
maps, but I would really like to see 
them make it a lot easier for us to 
map materials to specific surfaces. 
Right now, it’s difficult to get the 
same result twice in a row.” 

Ultimately, as interest in CAD 
and computer-aided facilities man- 
agement on the specialty design 
front grows, so will the demand for 
more task-specific tools, says 
HDR’s Bill Caver. “Today’s tools 
are dramatically better than any- 
thing that’s existed before, but I 
think we'll soon see evolutions of 
tools that are far more capable for 
our needs.” CGW 
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Movies 
on Your Screen 


Full-motion video in the home and on the desktop is just 
around the corner, now that the MPEG 1 standard has been 
approved and manufacturers are hustling fo produce video compression chips 


By John G. Maguire 


he elusive E] Dorado of the 
multimedia conquistadors has al- 
ways been referred to as “full-mo- 
tion video.” But after many years of 
struggle, it appears as though this 
ultimate dream may soon become 
a reality. 

The long trek to computer-pre- 
sented full-motion video neared 
sight of its goal toward the end of 
1991, when the working group of 
the International Standards Orga- 
nization accepted the MPEG (Mo- 
tion Picture Experts Group) 1 mo- 
tion video compression standard. 

While waiting nervously for that 
key event, full-motion video spe- 
cialists have been working hard to 
create computer video even with- 
out a compression standard. The 
results have been impressive, par- 
ticularly as regards software com- 
pression and video editing. As the 
full-motion video industry starts to 
enlarge during this year, these tool 
inventors hope, of course, to be 
able to cash in. 

The simplest definition of full- 
motion video is “computer-present- 
ed, TV-quality video” —full-screen 
moving pictures with audio at 30 
frames per second (fps). Anything 
less than that, say the purists, can 
not be considered full-motion vid- 


John G. Maguire is a Quincy, Massachusetts- 
based freelance writer. 
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eo. And, furthermore, it’s got to be 
done at a reasonable price. 

As of this writing, the technology 
is a little too slow to be called full- 
motion. But even so, chip, board, 
and software companies have made 
great progress in laying the ground- 
work for this industry. 

Full-motion video will have tru- 
ly arrived when it can be easily 


produced and displayed on reason- 
ably priced PCs. At that point, vid- 
eo will have become just another 
data type, and the consequences 
will be significant. Cheap PCs in 
LANs (Local Area Networks) or 
WANs (Wide Area Networks) 
could become powerful training 
and sales tools, E-mail could be- 
come video E-mail, and friends 


A higher degree of interactivity is now possible with digital motion 
video compression. In this New Media Graphics Super Motion 
Compression Card application, a video sequence has been 
captured and edited and is then combined with another video 
sequence for playback in another application. 
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could send each other video clips 
by modem. 

Mark Hopper, sales manager at 
New Media Graphics (Billerica, 
MA), a company that makes a vid- 
eo compression board capable of 
compressing a 30 fps digital signal 
and sending it in real time to a 
hard drive via a proprietary bus, 
states that one area in which full- 
motion video makes sense is sales 
(or service) kiosks. Wherever there 
is a computer screen, there could 
now be a video sales pitch. “In Eu- 
rope, people are putting in all-vid- 
eo ATMs, so that while you are 
waiting for your Swiss francs, you 
can also watch a commercial for a 
car loan or for a new check design,” 
he comments. 

The advantage of computer-de- 
livered video vs. the use of laser 
discs for the same purpose is easy 
updating. Laser discs cannot be 
updated. But updating video is as 
easy as is the downloading of a 
new file by modem. 

“Today’s users are the early 
adopters; they are the authors,” 
Hopper says. “Tomorrow’s multi- 
media consumers will be consum- 
ers, not authors.” 

Hopper foresees such consumers 
buying shrink-wrapped, CD ROM- 
based applications that would pro- 
vide video “help files” as well. “It 
could be Lotus 1-2-3, with video 
help files showing you how to cre- 
ate hidden macros. Or it could be a 
Harvard Graphics package, deliv- 


ered with canned video graphics 
for designers to use,” he adds. 

Another growth area for full-mo- 
tion video will be in corporate com- 
munications, in which users at far- 
flung outposts begin to take ad- 
vantage of video mail. Companies 
that currently send videotapes be- 
tween various offices by overnight 
mail when there is, let’s say, a 
manufacturing problem or an im- 
properly functioning machine, will 
someday be able to handle such 
communication via modem-trans- 
mitted video files. 

“It really can make things aw- 
fully clear when you can see them 
in motion,” comments Ames Ab- 
bot, director of marketing commu- 
nications at Fluent Machines Inc. 
(Framingham, MA). His company 
envisions being able to deliver vid- 
eo on LANs and WANs. The prob- 
lem with doing so is that network 
traffic varies greatly; sometimes 
the network is clear, and some- 
times it’s jammed. 

To overcome that, Fluent has de- 
veloped a board that can dynami- 
cally change the bit rate of the vid- 
eo feed to accommodate such 
changes. Video acted upon in this 
way is called “scalable video” and 
was invented at MIT. The tech- 
nique (one of many that will facili- 
tate video conferencing) requires 
the ability to maintain the audio 
quality even when the video must 
slow down. 

Another company working in 


the area of full-motion video is Ra- 
dius Inc. (San Jose, CA), which of- 
fers RadiusTV, a product that digi- 
tizes live, 16-bit video images (as 
well as sound) in real time and al- 
lows software control of the digi- 
tized video signal. RadiusTV has 
built into it the ability to search 
the signal for key words in the 
closed-caption information, accord- 
ing to the company. When the key 
word is hit, the computer can turn 
up the audio or save the video feed 
to the hard disk. 


Manufacturers in Motion 

Now that MPEG 1 has been rec- 
ognized as the international stan- 
dard for motion video compression, 
the race to full-motion video will 
go into high gear. This year will 
witness the arrival of the first gen- 
eration of real-time video compres- 
sion and decompression chips— 
with the exception of Intel Corp.’s 
(Princeton, NJ) DVI (Digital Video 
Interactive) chip set, which was 
first publicly introduced in 1987. 
This year should also see the ex- 
pansion of the just-initiated home 
market for interactive video. 

A number of new and cheaper 
boards, chips, and cartridges 
should get to the market at a pret- 
ty good clip. “There are easily half 
a dozen companies doing MPEG 
chips either directly or through 
some strategic alliance,” says Nick 
Arnett, president and chief analyst 
of Multimedia Computing Corp. 
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ull-motion video” refers to bringing digital video 

to computer screens. How does it compare with 
the ordinary TV in our living rooms: old-fashioned 
analog TV? 

According to New Media Graphics senior design 
engineer Ron Malcolm, analog video—invented in 
the ’30s and ’40s—is the older technology by far. 
We see it on our television sets, whether those tele- 
visions are receiving a signal from a broadcast, a 
cable, or a VCR. 

In analog video, a direct analogy is made be- 
tween the brightness of a given spot in the scene 
being scanned and the amplitude of the signal at 
that moment. A dark section of the scene produces 
a low-amplitude signal, and that signal, when re- 
ceived in the TV set, manifests itself as a dark part 
of the screen. This is the basic black-and-white TV 
technology. 

Two other signals are folded into the basic black- 


and-white signal. One is the “sync” information, 


which tells the picture tube when to start a new 
scan line or a new frame; the other is the color 
information. 

Digital video is based on computer technology 
and would not have been possible before the inven- 
tion of the transistor and microchips. In digital vid- 
eo, the brightness and color of a scene are not sim- 
ply blended into a carrier frequency by analogy; 
these aspects of the picture are analyzed and digi- 
tally coded. A series of discrete numbers describes 
the color in each pixel, and, in addition, the pixels 
in each frame. 

Because digital video is visual information coded 
as a sequence of discrete numbers, it can be read 
into a computer’s memory. There, through simple 
arithmetic techniques, the information can be 
zoomed, shrunk, or otherwise manipulated before 
being displayed.—JGM 
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(Santa Clara, CA). “It’s one of 
those products that everyone 
seems to be working on.” 

One of the first of the new 
boards to be shown is the Intel and 
IBM (Armonk, NY) collaboration 
called the Action Media II Display 
Adaptor and Capture Board. This 
rather pricey package relies on the 
DVI chip set. 

Nothing will bring prices down, 
however, like a mass market. The 


With motion video technology, 
exemplified here by a Fluent 
Machines board set application, 
digital video (fop image) can be 
brought to the screen from the 
hard disk while live analog video 
(bottom image) is played 
simultaneously from a VCR, 


most likely mass market for full- 
motion video chips and boards will 
come if home interactive video 
takes off. The signs for that are 
positive so far. 

Philips Interactive Media of 
America (Los Angeles) began sell- 
ing CD-I (Compact Disc Interac- 
tive) players for the home in late 
1991. Priced at $800, the player 
looks like a VCR, but it plays CD- 
ROM disks through the TV set. 

Currently, few CD-I disks pro- 
vide any motion: Most of the prod- 
ucts provide only text or still im- 
ages. What motion you see is of the 
creakiest sort. 

That is supposed to change soon. 
Philips hopes to sell an upgrade 
cartridge providing true full-mo- 
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tion video in time for Christmas 
1992. (C-Cube has the contract to 
create that MPEG cartridge for 
Philips.) All future CD-I players 
after this year will have full-mo- 
tion capabilities that are based on 
the MPEG standard. 

One sign of Philips’ real deter- 
mination to create a mass market 
for full-motion video is its recent 
commitment to invest between $66 
million and $121 million in the 
Blockbuster Video chain. Block- 
buster may use the investment to 
expand in Great Britain by acquir- 
ing the 875-store chain called Cit- 
yvision. The resulting “mega- 
chain” of 2800 outlets would turn 
out to be a great asset in creating a 
mass market for both CD-I and 
full-motion video. 

Full-motion video as a technol- 
ogy does not require good editing 
tools. (One can show expensively 
produced video on cheap comput- 
ers.) Many, however, hope that 
desktop video will become as com- 
mon as desktop publishing—that 
computer users will be able to pro- 
duce little video memos just as eas- 
ily as they can lay out with Aldus 
Pagemaker a miniposter for their 
annual company picnic. 

For these people, the full-motion 
video industry implies 
“desktop video,” and 
that means easy-to- 
use production/editing 
tools. This has been an 
area in which board- 
makers and software 
firms have made a 
great deal of progress 
recently. 

For example, the 
Quicktime software 
architecture from Ap- 
ple Computer Inc. (Cu- 
pertino, CA) handles 
video on the Macin- 
tosh. Quicktime “will 
do for video publishing 
what desktop publish- 
ing software did for 
printing,” says Ed- 
ward Coderre, presi- 
dent of Moov Design 
(Del Mar, CA), a de- 
sign firm specializing 
in video applications. 

“It’s a new standard 
for digitized video that 
operates at a system 
software level,” says 


Michael Gosney, editor/publisher 
of San Diego-based Verbum maga- 
zine. “On the Mac, it will adapt the 
playback to your system capacity. 
If your system can handle 10 
frames a second, it will run that. In 
addition, it provides an easy way 
to get around. You can move 
through a video clip by use of a 
slider bar.” 

Quicktime has its skeptics. One 
is Michael Saenz, designer of 
“Spaceship Warlock,” one of the 
most original and beautiful of CD- 
ROM interactive movies. “Quick- 
time won't do,” he claims. “It’s too 
slow. Quicktime is based on Quick- 
draw, which, you know, most 
graphic designers refer to as Slow- 
draw.” 

Most of the new video tools are 
Mac-oriented. Adobe Systems Inc. 
(Mountain View, CA), a pioneer in 
desktop publishing, has brought out 
a video editing tool called Premiere. 
This nonlinear editing tool lets the 
user combine multiple Quicktime 
movies by using dissolves, fades, 
and page-turns. It’s a supplement to 
Quicktime, which by itself merely 
allows computer users to splice clips 
together in raw jump-cuts. 

Premiere aims to help stitch the 
small market of video publishing 


Business applications, such as the one 
shown here, which utilizes the RadiusTV video 
system from Radius Inc., stand to gain much 
from being able to bring television, laser disc, 
VCR, and camcorder information into the 
computer environment for subsequent 
manipulation. 
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ompression seems like a black-magic topic at 
first. Although it’s done with zillions of calcu- 
lations, the principles are pretty graspable. 

According to Mauro Bonomi, director of market- 
ing at C-Cube Microsystems, the goal with the 
MPEG 1 compression standard was to come up 
with a technology that would allow transmission of 
30 fps “movies” down the narrow transmission 
channel that is standard with CD-ROM. The need 
was to find some way to eliminate redundancy and, 
thus, transmit only significant changes. 

In most movie scenes, the background remains 
fairly stable, with a small portion of the frame 
moving from one moment to the next. MPEG com- 
pression represents a way of separating the move- 
ment in a movie from the still background. 

With MPKG, every tenth frame is transmitted in 
its entirety, as a reference frame. Each of the fol- 
lowing nine frames is transmitted as a series of 
annotations to the first frame. 

First, the reference frame’s picture is subdivided 
into a 15-by-20 grid of squares. Each of the result- 
ing square panels, called “macroblocks,” has 16 
pixels on a side. The computer also divides the fol- 
lowing frames into the same 300-tile grid of mac- 
roblocks. It then searches for exact, or near-exact 
matches, between the reference macroblocks and 
those in the succeeding frames. It interprets the 
appearance of a macroblock in the fourth frame, for 
example, as the movement of a corresponding mac- 
roblock from the reference frame. 

The compression occurs because the computer 
transmits only the difference between the two mac- 
roblocks’ positions through an associated vector 
movement code. 

That’s the first level of compression. A second 
level involves the reduction of data describing the 
difference between corresponding macroblocks. 
This part of the compression divides each macro- 


block into four sub-blocks. Through a math process 
called discrete cosine transformation, often re- 
ferred to as dct, the difference between correspond- 
ing macroblocks is coded for changes in color and 
brightness. 

Obsessed with subtracting as much as possible 
from a visual signal without making it nonsense, 
MPEG designers have learned that the brain is 
much less sensitive to changes in color than to 
changes in brightness. The brain, in other words, 
wants information about brightness but doesn’t 
care that much about color. “The MPEG standard 
concentrates more of the available bandwidth on 
luminance and throws away more of the color in- 
formation,” explains Andrew Davidson, manager of 
advanced development at Philips Interactive Me- 
dia of America. 

It’s easiest to compress cartoon-like movies. “You 
can certainly compress a red ball bouncing against 
a blue background at a 100-to-1 [ratio],” comments 
Michael Birch of GTE Imagitrek. “But a realistic 
scene? I don’t know.” 

More realistic movies, especially large scenes, in- 
clude much more change between the frames and 
are, therefore, that much harder a compression 
task. Hardest of all is the transmission of a movie 
scene in which the camera pans slowly and hori- 
zontally. In such a case, every section of the screen 
is changing continuously. 

MPEG is not a lossless compression standard. In 
other words, some detail can be lost in the compres- 
sion, and what’s missing must be interpolated 
(guessed at) by the decompression circuits on play- 
back. This guesswork leads to some inaccuracies 
and means, for instance, that MPEG 1 would never 
be suited for the transmission of scientific data. 

But the general quality level of MPEG is that of 
VHS videotape—a standard that the average con- 
sumer clearly believes is good enough.—JGM 


to the enormous realm of VCRs, 
according to Adobe product man- 
ager Tim Meyers. The product of- 
fers easy digital-to-analog conver- 
sion; once the digital Quicktime 
“movies” are constructed within 
the computer, they can easily be 
transferred onto normal analog 
videotapes. “The final product 
could be something you can mail to 
your grandmother so she can play 
it on her VCR,” Meyers claims. 
Another Apple-based video cre- 
ation tool is Paco, a compression 
and playback system from The 
Company of Science & Art (CoSA; 
Providence, RI) that uses a special 
file format optimized for minimal 
RAM requirements, rapid loading, 
and smooth playback. Verbum In- 
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teractive magazine used Paco to 
produce its interactive interviews 
last year. For those two-inch square 
talking heads, “[Paco’s video] looked 
real good,” says editor Gosney. 

CoSA president Bill O’Farrell 
states that the product can play vid- 
eo off of a hard disk, a CD-ROM, or 
a floppy. “If you are running from 
memory, you can get maybe 15 
frames per second,” he says. “Off of 
a CD-ROM, you can get maybe 
eight to 10 frames a second.” In ad- 
dition, Paco saves memory. “We can 
run 15M video files in about 60K of 
RAM,” O'Farrell adds. 

Architects use Paco to, for in- 
stance, run an animation window 
showing clients what it would feel 
like to walk through a corridor or 


enter an atrium. Approximately 
5000 copies of the product are in 
use now, many under the name 
Quickpics from Macromind/Para- 
comp (San Francisco). 


Memory and Motion 

Designers are also talking about 
a new video production tool called 
Video Spigot from Supermac Tech- 
nology (Sunnyvale, CA). Although 
it is not for sale yet, word of its 
capacities and its low price has 
gotten through the grapevine pret- 
ty fast. If it lives up to its billing, 
Video Spigot will allow much easi- 
er production of digital video from 
analog videotape. 

Explains Josh Hendrix, produc- 
tion manager of CoSA in Provi- 
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dence, “The problem, essentially, is 
that a video is currently limited by 
the computer’s memory. While it 
may capture at a decent frame 
rate, you are limited to what the 
maybe 8M of memory can hold. At 
24-bit color, that’s only about 150 
frames.” 

Capturing video in 150-frame 
snippets is frustrating work. Cur- 
rently, you need a videotape player 
that is “frame-accurate.” And eve- 
ry time you capture 150 frames 
(five seconds of footage), 
you have to stop the 
process, store the cap- 
tured images to disk, 
and then restart the 
process. 

Video Spigot, on the 
other hand, captures 
the video, digitizes it, 
and stores it directly to 
the hard disk. “It will be 
much easier to capture 
longer sequences,” Hen- 
drix adds. “Video Spigot 
will make [easier] the 
life of the people who 
take images from video- 
tape and put them into 
the computer. It really 
makes the process al- 
most enjoyable.” 

For many in the busi- 
ness of computer-pre- 
sented video, the last 
couple of years have been a nail- 
biting experience. Many smart 
companies believe that a mass- 
market, full-motion video industry 
has to take off, but the delay in 
agreeing on standards and getting 
chip-level compression and decom- 
pression products out has been 
nerve-wracking, to say the least. 


Current Hurdles 

To talk of competition in an in- 
dustry “that doesn’t really exist 
yet in a mass-market way” is off 
the point, according to Michael 
Birch, director of technology for 
GTE Imagitrek (Carlsbad, CA), 
GTE’s entertainment division. 
“Companies are trying to stay 
alive until the technology is ade- 
quate for the delivery of motion- 
video products and the market be- 
comes what everyone is hoping 
for,” Birch says. 

Birch enumerates the obstacles 
to a mass-market, full-motion vid- 
eo industry: “First, companies 
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have got to get the MPEG 1 chips 
out. Then, it’s quite likely that the 
initial chips will have some prob- 
lems. Once all of those problems 
are fixed, then the chips have to 
get into consumer products. The 
price will have to come down, the 
market will have to be built, and 
then the consumers will still have 
to decide that full-motion video is 
worth having.” 

Companies are willing to endure 
all of this stress for the obvious 


DVI-based full-motion video here allows a British 
company, Attica Cybernetics, fo compress video in real 
time in order to teach sign language. Real-time 
compression allows students to view the tutor and their 
own performance at the same time. 


reason. “They believe,” Birch adds, 
“that the companies that create 
the industry will be the ones that 
succeed.” 

At GTE Imagitrek, he says, the 
focus is toward the long-term fu- 
ture, when digital video will pre- 
sumably be delivered over tele- 
phone optical networks. But it still 
has to stay alive, financially, to- 
day. “We had originally hoped full- 
motion chips would be available a 
year ago,” he says. He expresses an 
understanding of the delays, not- 
ing that standards always take 
longer to settle on than one expects 
and that “it takes time to get the 
good silicon out.” Nevertheless, he 
adds, “This is very much a busi- 
ness venture, and when the chips 
don’t come in, it hurts.” 

At any rate, the race to a full- 
motion video mass market has be- 
gun in earnest. “Everybody be- 
lieves there is going to be a big 
market for digital video sometime 
in the future, and everyone wants 


to be a player,” says Multimedia 
Computing’s Nick Arnett. “That 
also means it’s going to be hard to 
make a profit. This stuff is going to 
sell, but it may very quickly be- 
come difficult to make any money 
at it.” 

A new compression standard, 
MPEG 2, will complicate things. 
MPEG 2 is for broadcast-quality 
video—it will cover the five- to 10- 
megabit bandwidth needed there. 
MPEG 2 is in the early stages of 
definition. One big 
question still unsettled 
is whether MPEG 2 
should be backward- 
compatible with MPEG 
1—that is, whether all 
MPEG 2 chips should 
be able to handle mate- 
rial compressed on an 
MPEG 1 standard. 

The longer-term fu- 
ture of digital video lies 
in the eventual distri- 
bution of video over 
high-capacity optical 
networks run by the 
phone company. 

“A lot of the less cre- 
ative people in consum- 
er electronics and com- 
puters tend to imagine 
that brighter, flashier 
television is going to 
satisfy the public’s de- 
mand for better communication,” 
says Arnett. “But I think there’s 
evidence that more sensory stimu- 
lation is not going to bring much 
gain in how much people can use 
TV. To quote Nick Negroponte [di- 
rector of MIT Media Lab], when 
you ask people what’s wrong with 
television, they never say, “here 
aren't enough pixels’—they say, 
‘It’s stupid.’ ” 

Arnett is saying that people 
really want their TVs to be smart- 
er, more useful, more like a re- 
sponsive companion and less like 
an idiot. “People would like a real- 
ly sharp TV that helps them find 
things they are interested in,” he 
adds. 

That’s the hope for computer- 
presented, full-motion video. Once 
digitized, motion imagery can be 
tagged, stored, manipulated, sort- 
ed, and searched—used, in other 
words. That’s why computer-pre- 
sented, full-motion video has per- 
sisted asa golden dream. CGW 
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Hyatt to be '92 
Keynote Speaker 


Patents and competitiveness will be 
explored by Gil Hyatt at the Keynote 
Address at NCGA's 13th annual 
conference and exposition March 
9-12 at the Anaheim Convention 
Center in Anaheim, Calif. Hyatt's 
presentation will take place March 9. 

Hyatt holds the basic patent on the 
single chip microcomputer based on 
pioneering work he performed more 
than 20 years ago at Micro Computer 
Inc. (MCI). Since 1971, Hyatt has 
worked as an independent researcher 
and inventor. He has more than 60 
issued patents and many more 
pending. Over the last decade, Hyatt 
has developed display technologies 
that he is currently preparing to bring 
to market. 

Hyatt's keynote will explore the 
frontiers for graphics and imaging 
display technologies and will 
examine the role intellectual property 
protection plays in establishing and 
maintaining U.S. leadership. The 
keynote will also define intellectual 
property rights in relation to software 
that is incorporated into modern 
display technology. 

The keynote is open to all attend- 
ees of NCGA's 13th annual event. 
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|NCGA: Meeting the Challenge 
| with Direction '90s 


By James A. Schuping, President/CEO 


Here at NCGA, we have been actively involved in a process called 
Direction ‘90s, in an effort to reshape our professional association to ensure 
that it meets the stated interest and needs of our members and the industry 
we serve. 

This is particularly important today because virtually every business entity, 
professional and trade association is being challenged to provide quality 
products and services and "value" to their customers, clients and members. 
The state of the economy is staggering; competition is very keen; customers 
and members are being forced to make difficult choices — with quality and 
perceived value receiving priority consideration. 

NCGA is facing a most difficult challenge as it strives to fulfill these expecta- 
tions, and reaffirm its leadership role within our rapidly-evolving industry. As 
NCGA's new President, I sincerely welcome this challenge and invite your 
active assistance in developing strategies to address and solve the complex 
issues before us. 

NCGA has a rich tradition of service and has made many significant contribu- 
tions to our industry over its thirteen-year history. While we have been 
primarily recognized for providing one of the industry's major trade shows, 
bringing together the top vendors and their valued users, NCGA has also 
invested its resources in many other key segments of the industry. These 
activities include: 


¢ Investment of over $3 million in the Integrate Initiative, designed to assist 
users in finding better ways of integrating and evaluating diverse sys- 
tems; 


¢ Fostering improved product data exchange through its administration of 
activities for the IGES/PDES Organization (IPO) and service on their 
steering committee; 


¢ Participation on several ANSI Boards and technical committees and 
participation as a task group chair for X3H3.7 (validation, testing and 
registration of graphical items); 


continued on page 2 
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¢ Serving as secretariat for an ISO Working Group and supporting the participa- 
tion of a member on the U.S. delegation; 


¢ Serving as administrator for committees to develop relevant, standardized 
methods of benchmarks for hardware platforms — specifically Graphics 
Performance Characterization (GPC) Committee and the Standard Performance 
Evaluation Corporation (SPEC); 


Providing support to CALS, the DoD/Industry strategy for the transition to 
automated interchange of technical data associated with weapons systems. 
NCGA staff members participate on the Industry Steering Group (ISG) and the 
CALS Expo Planning Committee. 


Collectively, these programs and activities represent a solid commitment by NCGA to 
serve you, your company, and our industry. This is a commitment which should not be 
taken lightly. The changes that are buffeting our industry go beyond pure sales and 
marketing issues. Just as many of you and your companies have had to rethink and modify 
your strategies to successfully compete in a changing marketplace, so has NCGA. 

Today we are poised to renew our commitment to you and the industry of which we are 
all a part. Your active support of Direction '90s is vital to our success. While acknowl- 
edging the achievements as well as the shortcomings of the past, our focus is on the future. 

In the coming months, we will be implementing an exciting new structure for an industry 
association dedicated to the specific interests and needs of our diverse membership and this 
industry. I hope that you will support this initiative. Your ideas and suggestions are 
encouraged, as we continue to meet the challenges posed by this dynamic decade ahead. 


James A. Schuping brings many years of association management experience to NCGA, 
having served most recently as executive vice president/CEO for the Turnaround Manage- 
ment Association, located in Chantilly, Va. Prior to his position with the Turnaround 
Management Association, Schuping was executive vice president/COO with the Club 
Managers Association of America, in Alexandria, VA. Schuping has also served as an 
executive with the Washington, D.C.-based American Institute of Architects. 


Don't Miss NCGA's Annual Membership Meeting & Awards 


The annual meeting of the NCGA membership will be held Tuesday, March 10, 

9-10:30 a.m. during NCGA's 1992 conference and exposition in Anaheim, Calif. A 
highlight of this meeting will be the unveiling of Direction 90's, NCGA's effort that is 
reshaping the association to ensure it meets the needs and interests of the membership and 
industry (see article, page 1.) 

At this time, NCGA will also honor outstanding individuals from the industrial, govern- 
ment and academic communities, who have made significant contributions to the develop- 
ment and use of computer graphics technologies. Attend this open session and see the 
presentation of the 1992 NCGA Individual Achievement and NCGA CAD Awards, and 
hear what the winner of the NCGA Executive of the Year Award has to say about the 
present and future of the computer graphics industry. 


The Graphics Podium 


This feature presents the ideas of recognized leaders in the computer graphics industry. The author's opinions do not 


neccessarily represent the opinions of NCGA. 


What’s in Store for ’92 


By Carl Machover 
Machover Associates Corporation 


The computer graphics field will continue to grow and 
evolve in 1992. Visualization, industrial design, and 
multimedia are exploding into significant, if not neces- 
sarily well-defined, segments, complementing traditional 
leading applications like CAD/CAM/CIM/CAE, publish- 
ing, presentation graphics and graphic arts. 


The National Market 

Moving data and graphics among various applications 
will be a frequently pursued objective. The market for 
workstations will continue to pace the industry’s 
growth, and the differences between workstations and 
PCs will continue to erode. The workstation/PC market 
will also accelerate the merger between vector graphics, 
pixel-based imaging, and live video. And, user interface 
issues will continue to occupy computer graphics users 
and suppliers. 

The computer graphics market continued to be spotty 
last year; stagnant growth in several segments con- 
trasted with brisk activity in others. Some suppliers 
could not maintain vigorous growth, despite low double- 
digit growth in the market. CAD/CAM/CIM/CAE is sull 
the major revenue producer. Business and presentation 
graphics, industrial design, and imaging chip away at 
the CAD/CAM/CIM/CAE market share, with visualiza- 
tion and multimedia emerging as potential market 
leaders. 

Mergers, acquisitions, strategic alliances and business 
failures shared the spotlight with several promising 
“start-ups”. Going public is gaining favor again. 


EC '92 and the International Market 

The existence of the European Community ’92 (EC 
92) presents a dilemma to American managers. EC ’92 
may create a new market which is larger than the 
American and Japanese markets combined, making 
Europe much less dependant on American products. Or, 
EC ’92 could present huge opportunities for the United 
States, creating an even larger market for American 
products overseas. It’s going to be an interesting next 
few years. 

In 1992, the total shipments both inside and outside 


the United States for American hardware, software, systems 
and services suppliers are forecasted to be about $23 billion. 
Low double-digit compound annual growth, in the 10-15 
percent range, should continue into the mid-90s, in spite of 
continuing pressure on unit prices. Growth should be paced 
by the workstation/PC market, which is expected to grow at 
about twice the rate of the overall computer graphics market. 
The total computer graphics market, for American and 
foreign suppliers, should approach $30 billion worldwide in 
1992. 


Forecasting the Market 

Having presented these market forecasts, it might be 
appropriate to muse on how difficult it really is to scope the 
computer graphics market. 

Computer graphics has become so ubiquitous, it becomes a 
matter of each forecaster’s judgment as to what he or she 
includes. For example, it’s pretty straightforward to count 
all the vector pen-plotters (if you can get the numbers), the 
electrostatic printer-plotters, and the film recorders. But, 
how much of the widely used letter-size laser printer revenue 
should be included? While the printers are used mainly for 
text, they are also frequently used to chur out charts, 
graphs, and other drawings. And, what about workstations 
and PCs? How much of that revenue should be included as 
the units are used in many non-graphic applications? How 
much revenue from the seven to 10 million Windows 3.0 
package sold should be credited to computer graphics? 
After all, Windows 3.0 has provided a graphic interface for 
the MS-DOS environment. And, what about Object- 
Oriented-Programing products? These products have been 
instrumental in broadening the use of visualization. What 
about television and television products? Increasingly, the 
computer graphics environment includes live video mixed 
with synthetic graphics. Shouldn't part of that revenue be 
included? Video games present a similar dilemma as well. 

Certainly, as a forecaster, I apply my own judgment and 
come to my own conclusions, which undoubtedly will be 
different from someone else’s. That’s why you’ll see 
industry estimates which range from half of mine to twice 
mine. Forecasters just don’t have precise data. Even in 
CAD/CAM, an area that many respected forecasters consider 
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to be a well-defined segment of computer graphics, each vendor, and to assemble that raw data into industry 
significantly different conclusions are reached. For Statistics, protecting each supplier’s proprietary data. 
example, in 1990, well-respected Daratech scoped the When computer graphics achieves this, it will truly be an 
CAD/CAM market at about $6.6 billion, while industry. 

equally-respected Dataquest issued an $11 billion-plus 

estimate. 


Authoritative information is difficult to get. Many 
private companies are reluctant to publish revenue 
information, and many public companies publish 
revenue data which cannot be usefully segmented. 
Further, the field has not arrived at any standards as to 
what should be included in the count. 


Time for a Change Carl Machover is president of Machover Associates 
Maybe it’s time for the field to develop data and Corporation; a consultancy located in White Plains, New 

category standards, just as it is developing hardware York , providing a broad range of management, engineering, 

and software standards. Maybe it is also time to marketing and financial services worldwide to computer 

designate a neutral organization, NCGA, for example, graphics users, suppliers and investors. Machover is past 

to be the repository for confidential raw data from president of NCGA and the Society for Information Displays. 


Attention Non-Profit Organizations and User Groups 


NCGA's 1992 Conference Rebate Program can help your non-profit organization earn up to $50 for 
each conference registrant it attracts. And, there's no limit to the amount of rebate you can earn! 
Plus, an added bonus, your group will automatically receive free passes to the exposition (a $25 
value) regardless of the number of conference attendees you generate. 

Call Kate Whalen at NCGA, (703) 698-9600, ext. 340, for complete details on how to participate in 
NCGA's 1992 Conference Rebate Program. 


This coupon entitles the bearer to ‘10 off the on-site admission to the exhibits at 
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Present this coupon at the registration counter in Anaheim. 
($25.00 (only one coupon per person) 
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As a research and develop- 
ment director for Computer Arts 
Developments S.A., a small, 
3D computer graphics studio in 
Madrid, Luis A. Barcena Mar- 
in wears many hats. In this 
piece, Martin—with the assis- 
tance of TDI software and a 
Silicon Graphics worksta- 


~The Eurographics ’91 Slide, 
Film, & Video Show in Vienna 
also produced this winning 
animation in the “Video/ 
Techno” category. A Graz, 
Austria-based software devel- 
opment firm, Grintec GmbH, 
created its own software to 
overlay computer-generated 
objects, such as the helicopter 
and airplane, onto background 
video. The software continuous- 
ly recalculates the camera 
parameters in the ongoing vid- 
eo so that the computer mod- 
els remain convincingly inte- 
grated. 
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tion—tried his hand at an office 
lighting study for a client and 
won a first-place award in the 
“Slide/Techno” (new technol- 
ogy) category of the Eurograph 
ics 91 Slide, Film, & Video 
Show in Vienna. 
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Courtesy of G. Ertl, E. Oleschak P. Hecke, and G. Pachler 
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The use of lighting to create 
the mood of solitude following 
a completed tea ceremony 
was Herman Cheng’s primary 
goal for an assignment that 
he received while a student at 
the Art Center College of 
Design (Pasadena, CA). 
Cheng, now an Arcadia, 
California-based freelance 
computer illustrator, used 
Alias software and a Silicon 
Graphics workstation for this 
piece. 
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The Hopedale, Massachu- 
setts-based construction com- 
pany, Professional Construc- 
tion Associates Inc. (PCA), has 
become so popular for its 
use of computer graphics that 
it is gradually shifting its 
emphasis to that of a service 
bureau. According to Gene 
Bodio, CAD director and cre- 
ator of this image, a visual- 
ization of a school laboratory 
for a client does not normally 
require this degree of flair, but 
he wanted it “to be kind of 
arty.” Bodio used Autodesk 3D 
Studio software on an IBM PC. 


Both a photographer anda > 
computer graphic artist, 
Toronto-based Damir Frkovic 
likes to approach a scene such 
as this one as ‘a photo- 
graphic process but in an arti- 
ficial studio.” The fact that 
this image was conceived of 
as a ray-tracing experiment 
(using Alias software and a 
Silicon Graphics Personal 
Iris) adds to its realism. 
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Be amazed by the latest 
trends at Type-X, the Electronic 
Publishing and Pre-press Show 
Art-X, the Electronic Art 
and Color Publishing Show 
Nowhere else can you get hands- 
on experience with this mix of 
advanced products, processes and 
services, plus in-depth presenta- 
tions. Exhibitors include major 
national and quality East Coast 
sources in virtually every category 
you can imagine, systems for: 
composition, pre-press, process 
color, PostScript printout, graphic 
manipulation, desktop publishing, 
logos, scanners, digital imaging, 
newspaper and display advertising, 
and many more. 
Learn how to get the most 
from new developments 
The 61 Type-X/Art-X seminars 
give you the insight and advice 
of experts, covering topics vital to 
your position in the market. You 
will gain a clearer understanding 
of such subjects as: color publishing, 
electronic publishing, electronic 
art and design, pre-press, commer- 
cial and in-plant printing and 
media technology. 
Only one show shows it all 
Graphic Communications 3 also 
includes Printing EXPO, so you 
can see what applies to you—and those things 
that affect your work all the way down the line. 
With over 300 exhibitors, 61 seminars, and 
25,000 of your colleagues attending, GC3 gives 
everything you need to know to stay competitive. 
For registration and travel information, 
including a complete list of exhibitors and 
seminars, call 1-800-331-5706. 


Graphic Communications 3 
Image is everything 


eX 


April 2, 3, 4 1992 
Philadelphia Convention Center 
CIRCLE 27 ON INFORMATION CARD 


Sponsored by TypeWorld and Color Publishing. 
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Digital Photography 


All-digital camera technology is inching electronic 
Ohotography closer to the commercial mainstream 


By Wesley I. lversen 


hen the first portable 
electronic cameras hit the 
market more than a dec- 
ade ago, some pundits hailed the 
dawning of a new age of filmless 
photography. The Sony Mavica, in- 
troduced in 1981, was the first of a 
generation of so-called still-video 
cameras that some thought might 
overrun the market for film-based 
imaging—at least for certain ap- 
plications. 

But for a variety of reasons, a 
widespread revolution has so far 
failed to materialize. Despite im- 
provements in the technology, still 
video cameras offered by a variety 
of vendors register no more than a 
tiny blip in a market dominated by 
film-based camera products. 

Now, however, a new breed of 
portable digital electronic cameras 
is beginning to appear that offers 
improved image quality, conve- 
nience, flexibility, and reliability 
over its still-video predecessors. As 
with most new technologies, the 
cost remains high. Compared to 
still-video cameras, which range in 
price from about $300 for consum- 
er models to around $7000 for 
higher-end units, the first color 
digital portables are hitting the 
market with price tags ranging 
from $12,000 to $20,000 and more. 

But as the technology advances, 
vendors project falling prices, as 
well as a wider mix of products, 
some with lower-priced feature 


Wes Iversen, a freelance writer based in 
Chicago, has 12 years of experience Ccover- 
ing technology and business. 
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Color capture at speeds from EI 200 to El 1600 is offered with the Kodak 


Digital Camera System. 


sets tuned to the needs of specific 
users. Low-end monochrome digi- 
tal cameras are already available 
priced at less than $1000. And if 
proponents are right, the birth of 
the digital generation could be the 
catalyst to finally push electronic 
photography more firmly toward 
the commercial imaging main- 


stream as the 1990s unfold. 
Sophisticated digital imagers 
have long been available for scien- 
tific and industrial laboratory 
work. New digital studio cameras 
designed for the professional pub- 
lishing industry are also emerging, 
such as the $35,000 Sony SEPS- 
1000 camera system that began 
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shipping last month. 

But many foresee the most excit- 
ing developments coming in hand- 
held, portable digital cameras. Po- 
tential applications range from 
photojournalism, desktop publish- 
ing, and multimedia, to remote im- 
aging jobs for insurance, real es- 
tate, personnel records, law en- 
forcement, and education, among 
others. 

Digital cameras won’t provide 
an overnight business boost for 
electronic imaging technology. 
“It’s not going to happen in a year. 
It may take three to five years to 
sort out [the price/performance 
needs of the specific user groups],” 
says Harold Krall, president and 
chief executive officer at Cardinal 
Technologies Inc. (Lancaster, PA). 
But as digital camera technology 
takes hold, “I think electronic im- 
aging is going to become a humon- 
gous business,” says Krall, whose 
firm is the US distributor for a 
new color portable digital camera 
built by Fuji Photo Film Co. Ltd. 
(Tokyo). 

Like still-video cameras, hand- 
held digital cameras rely on CCD 
(charge coupled device) silicon 
chips to record an image. Light fo- 
cused through the camera lens 
strikes the CCD, which contains 
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an array of photosensitive recep- 
tors that convert the light into 
magnetic pulses. The number of 
CCD receptors—one per pixel (or 
picture element)—determines the 
resolution of the captured image. 


Digital Advantage 

In still-video cameras, the image 
information is stored on a remov- 
able two-inch video floppy disk in 
an analog format compatible with 
the NTSC video standard. These 
images can often be transferred 
via cable connection for instant 
viewing on a consumer TV or a 
monitor. But for computer image 
handling, the analog images must 
be translated to a digital format 
using a special video peripheral de- 
vice, or with a computer frame- 
grabber board. 

This technique, though work- 
able, can corrupt the image quali- 
ty, among other things, through 
the introduction of artifacts during 
the digitization process. Digital 
cameras, by contrast, digitize and 
store the image immediately upon 
capture. The result is a higher- 
quality image, experts say. 


“Any of the digital cameras have 
an advantage,” declares John Lar- 
ish, principal at Jonrel Imaging 
Consultants (Fairport, NY). “Even 
if you’re using the same resolution 
CCD (as a still-video camera), you 
get a better image, because you get 
rid of the noise, and you don’t have 
the problem of degradation as you 
move the image around in analog 
form,” says Larish, who has writ- 
ten extensively on electronic pho- 
tography. 

Digital cameras that store im- 
ages on semiconductor memory 
chips should also be inherently 
more reliable; unlike the rotating 
disks used in still-video cameras, 
solid-state storage requires no 
moving parts. The digital format 
can also heighten convenience and 
flexibility. Though some digital 
cameras require a special periph- 
eral device or an adapter board for 
transferring images into a comput- 
er, others come with cabling and 
software for downloading directly 
to PCs through serial or SCSI 
ports. 


Electronic Advantage 

Electronic cameras of both the 
still-video and digital variety offer 
advantages in immediacy and ease 
of image handling when compared 


“Starting Gate” was captured with Kodak's DCS mounted on a Nikon F3 camera with a sensor resolution of 


1.3 million pixels. 


68 


COMPUTER GRAPHICS WORLD FEBRUARY 1992 


to film, not to mention cost and en- 
vironmental benefits. Time-con- 
suming film processing can be 
avoided, as well as the need to dis- 
pose of toxic chemicals associated 
with the process. Likewise, the 
need for a scanner to transfer film- 
based images to a computer is 
eliminated. Images maintained in 
electronic form can also be trans- 
mitted to remote computers using 
modems and telephone lines. 


CCD Limitations 


Despite those advantages, how- 
ever, even the highest-quality elec- 
tronic images still can’t match the 
resolution of silver halide film, due 
to current limitations in CCD im- 
aging technology. A 35mm color 
transparency packs in the equiva- 
lent of about 20 million pixels. By 
contrast, low-end monochrome dig- 
ital cameras rely on CCDs with 
only about 90,000 pixels. 

Color digital cameras equipped 
with higher-resolution CCDs are 
available. But the current top for 
portable cameras is around 1.3 
million pixels, which limits print- 
ed image enlargement to a maxi- 
mum of about 4-by-5 inches. Be- 
yond that, electronic picture quali- 
ty falls to unacceptable levels for 
most print applications, many 
agree. 

What’s more, even CCDs below 
so-called “megapixel” densities are 
costly to produce, contributing to 
high digital camera pricing. For 
instance, Fuji’s new Fujix DS-100 
color digital camera relies on a 
CCD of about 390,000 pixels, about 
the same as the 420,000-pixel CCD 
used in the MC-200 color digital 
camera sold by Toshiba. But both 
cameras carry a list price of about 
$12,000. 

Eastman Kodak Co. (Rochester, 
NY) uses a 1.3-million-pixel CCD 
in its Professional Digital Camera 
System (DCS) introduced last 
May. DCS pricing starts at about 
$20,000. “We get good yields on 
our [CCD] chips, but they’re rela- 
tively expensive to build,” allows 
Robert Blakey, Kodak’s electronic 
imaging systems marketing man- 
ager. 

For those looking to get their 
feet wet in digital photography, 
two companies now offer simple-to- 
use, lightweight, monochrome dig- 
ital cameras that allow image 
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transfer to personal computers 
without the need for add-in boards 
or other peripherals. The Dycam 
Model 1, from Dycam Inc. (Chats- 
worth, CA), and the FotoMan, 
from Logitech Inc. (Fremont, CA), 
are both aimed for use in desktop 
publishing, real estate, insurance 
claims adjustment, and other ap- 


ing unit and six-foot cable attach- 
ment, both of which are included 
with the cameras. 

The Dycam unit, introduced last 
May, carries a $995 list price and 
comes with software that allows 
use with IBM PC-compatibles us- 
ing DOS only, or DOS with Win- 
dows, as well as with Apple Macin- 
tosh and Next computers. 

Logitech began shipping the Fo- 
toMan in December at a suggested 
price of $799, and the firm expects 


impressive monochrome images such as this can be produced 
with the low-cost FotoMan digital camera from Logitech. 


plications in which small, relative- 
ly low-resolution, black-and-white 
images are sufficient. 

Both cameras are essentially the 
same. Logitech manufactures the 
FotoMan under a license from Dy- 
cam, which developed the camera 
technology. But each company 
bundles its own software with the 
camera, providing differing capa- 
bilities. 


Added Memory 

The Dycam Model 1 and the Fo- 
toMan rely on a 90,000-pixel CCD 
and use built-in dynamic random 
access memory (DRAM) chips that 
can store up to 32 images using an 
internal 4-to-1 compression 
scheme. Image resolution is 376 
by 240 at up to 256 gray levels. 
The rechargeable, pocket-sized 
cameras weigh only 10 ounces 
with built-in flash unit and fixed- 
focus 55mm lens. Images are 
downloaded to a computer through 
a serial port, using a camera dock- 


to see street prices fall as low as 
$599, says Peter Phillips, FotoMan 
product marketing manager. Logi- 
tech’s FotoTouch image processing 
software (formerly called Ansel) 
comes bundled with the camera. 
But the package works currently 
only with IBM PC-compatibles 
running Windows. Phillips prom- 
ises DOS-only and Macintosh ver- 
sions to also be available before 
mid-year. 

While initial pricing on the 
monochrome Dycam and FotoMan 
units may be relatively modest, 
the early users of color digital cam- 
eras will need substantially deeper 
pockets. 

Due to the relatively low gray- 
scale resolution, the Dycam gets 
by with only about 875KB of built- 
in memory, including capture buff- 
er and storage. But the higher-res- 
olution CCDs used on the color 
models produce substantially larg- 
er image file sizes. Sony’s SEPS- 
1000 digital color studio camera, 
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for example, uses three 450,000- 
pixel CCDs, one each for red, 
green, and blue color information. 
The system generates a total of 
5.38M of data per image, which can 
be dumped to a high-density local 
storage device in the studio. How- 
ever, for portable cameras, even 
when compression is used, the add- 
ed memory costs required to store 
an adequate number of high-reso- 
lution color images in the camera 
can add substantially to the unit’s 
overall price. 


Removable Memory 

Rather than building in large 
amounts of expensive solid-state 
memory, both Fuji and Toshiba 
have opted for portable digital 
camera systems based on remov- 
able memory cards. The cards are 
about the same size as a credit 
card, and they carry built-in static 
RAM memory chips and rechar- 
geable battery. About a half dozen 
other vendors have also shown 
card-based camera prototypes, 
though none has yet entered the 
market. 

Thanks to a proprietary 16-to-1 
compression scheme, Fuji can 
squeeze up to 21 color images onto 
the 1M DP-100 Image Memory 
Card used in the DS-100. For high- 
er effective display resolution to a 
maximum 768 horizontal pixels 
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by 488 vertical lines, Fuji also of- 
fers user-selectable 8-to-1 and 4-to- 
1 compression, enabling storage of 
10 or five frames respectively per 
card. Toshiba America Consumer 
Products Inc. (Buffalo Grove, IL) 
uses 2M cards in its MC-200 color 
digital camera. The Toshiba sys- 
tem stores either six or 12 images 
per card, depending on compres- 
sion factor. 

The problem today is that mem- 
ory cards still are expensive. 
What’s more, a separate peripheral 
or adapter board is also needed to 
read the images off the card. The 
Toshiba memory cards sell for 
$685 each, and the system also re- 
quires a $3200 memory card play- 
er to view the images on a monitor, 
or an $8500 memory card interface 
to link up to a computer. Memory 
cards used in the Fuji camera list 
at $2200 each. A $1250 multime- 
dia board sold by Cardinal Tech- 
nologies is also needed for image 
downloading to an IBM PC-com- 
patible computer. Alternatively, a 
$6600 Fuji memory card processor 
is required to transfer images to an 
Apple Macintosh. 

Kodak, for its part, decided on 
an alternative storage scheme for 
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Chatsworth, CA 91311 

CIRCLE 440 ON INFORMATION CARD 


Eastman Kodak Co. 

343 State St. 

Rochester, NY 14650 
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For-A-Corp. 

313 Speen St. 

Natick, MA 01760 
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Fuji Photo Film Co. Ltd. 
Cardinal Technologies Inc. 
(distributor) 
1827 Freedom Rd. 
_ Lancaster, PA 17601 
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Logitech Inc. 
6505 Kaiser Dr. 
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Fremont, CA 94555 
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Nikon Inc. 

1300 Walt Whitman Rd. 
Melville, NY 11747 
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Roche Image Analysis Systems 
112 Orange Dr. 

Elon College, NC 27244 

CIRCLE 116 ON INFORMATION CARD 


Sony Corp. of America 
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Park Ridge, NJ 07656 
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Toshiba America 
Consumer Products 

1010 Johnson Dr. 

Buffalo Grove, IL 60089 
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its first digital camera. Designed 
for the professional photojournal- 
ism market, the Kodak DCS relies 
on a standard Nikon F3 camera 
body. But Kodak replaces the stan- 
dard F3 camera back with an elec- 
tronic imaging back. Images are 
stored in a separate, portable 
200M Winchester disk drive unit 
that attaches by cord to the elec- 
tronic back. The drive can store up 
to 158 noncompressed images at 
1280-by-1024 resolution, or up to 
600 compressed images with some 
loss of quality, according to Robert 
Blakey of Kodak. 

The storage unit comes with a 
shoulder strap for carrying, and 
weighs about 10 pounds. It also in- 
cludes a four-inch monochrome 
monitor for immediate viewing of 
images, while a 12-button keypad 
permits images to be deleted or 
tagged for quick recall. Images can 
be transmitted via phone lines or 
downloaded to a computer via 
SCSI port. 

Other DCS features include a 
camera winder with an 8M or 32M 
DRAM buffer that permits high- 
speed capture of up to six or 24 im- 
ages in bursts of 2.6 images per 
second. The DCS is offered in ei- 
ther a color or monochrome ver- 
sion and ranges in price from 
about $20,000 to $26,000, depend- 
ing on options. 


Converging Trends 

No one in the industry is pre- 
dicting that digital cameras will 
displace film any time soon. How- 
ever, many around the industry do 
see a converging set of trends 
which could soon foster falling 
camera prices and broader com- 
mercial acceptance. 

The emergence of high-definition 


~ TV will spawn volume manufactur- 


ing on higher-density CCDs devel- 
oped for HDTV camcorders, creat- 
ing economies of scale for digital 
cameras as well, predicts consultant 
Larish. Likewise, many believe that 
recent progress in international 
standards on memory cards for use 
in high-volume laptop PCs, digital 
cameras, and other devices will lead 
to higher-density cards, as well as 
rapid price declines. Indeed, the 
most optimistic project pricing on 
lower-density 1M to 2M cards could 
hit $100 or less within the next cou- 
ple of years. CGW 
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Window Shopping 


For graphic artists and designers, the selection 
of Windows 3.0 applications is beginning to grow 


By Phillip Robinson 


ou may have heard this joke 

before, but in case you 

haven’t, here it goes. A 
graphic artist walks into a comput- 
er store and tells the experts there 
that she needs a desktop computer 
system. She says she has heard 
that for $5000 or so she can buy a 
personal computer which can han- 
dle concept sketches, image-edit- 
ing, and some prepress work. What 
do you think the computer experts 
try to sell her? 

Until 1991, the punch line to 
this joke was “A PC-compatible!”. 
In the past, IBM and compatible 
PCs were used mainly in business 
applications such as word process- 
ing and for creating simple busi- 
ness graphics, such as bar and pie 
charts. While some PC-based pro- 
grams and peripherals, such as 
Autodesk’s Autocad and Truevi- 
sion’s Targa board, had an impact 
in a few areas of computer graph- 
ics—notably, architecture, engi- 
neering, 3D animation, and vid- 
eo—in general, the PC was laugh- 
ably far behind the Apple Macin- 
tosh in deftly handling complex 
color prepress work and high-reso- 
lution images. As Peter Francis, 
an analyst with the market re- 
search firm of Dataquest (San 
Jose, CA), puts it, “The PC was al- 
ways a very general machine, and 
it never really had a clear graphics 
direction. The Mac, however, was 


Phillip Robinson, an engineer, an author of 
several books On programming, and a fre- 
quent contributor to Computer Graphics 
World, resides in Sausalito, California. 
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editing program is its ability to edit 24-bit images using a 15-bit board, 


such as the Radius SVGA. 


almost made for graphic arts and 
presentation.” 

Then, in May 1990, Microsoft 
Corporation (Redmond, WA) re- 
leased Windows 3.0 and in 1991 
announced support for 24-bit color 
under Windows, and the joke has 
since lost some zing. Indeed, the 
latest version of the Windows 
graphical environment, running 
on today’s crop of lower-priced, 
higher-powered PCs, offers several 
important features which, accord- 
ing to many in the industry, could 
be transforming the PC into a rea- 
sonable competitor to the Macin- 
tosh as the hardware platform for 
graphic arts applications. Certain- 
ly, the number of new Windows 3.0 


users—a whopping 20,800 every 
day, as claimed by Microsoft at last 
November’s Comdex show—makes 
the Windows platform impossible 
for developers to ignore. And this 
number only seems destined to 
grow, given the low cost of the PC 
as compared to the Mac. | 
Windows 3.0 offers several im- 
portant benefits. First, it offers PC 
users a graphical user interface 
that’s similar to that of the Macin- 
tosh, which, since its introduction 
in 1984, has been the computer 
platform of preference among 
graphic artists and designers. 
Second, for PC software develop- 
ers and for the manufacturers of 
peripheral devices, Windows 3.0 
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becomes the long-absent and sore- 
ly needed common meeting 
ground. Put simply, software that 
supports Windows will run on or 
with all peripherals— monitors, 
printers, graphics cards, and so 
forth—that support Windows. This 
means that software developers 
can be sure their programs will 
run on variously equipped PCs, 
and peripherals manufacturers 
know their devices will be support- 
ed by a wide range of software. (Al- 
though many software developers 
admit that writing Windows appli- 
cations can be a fairly complex 
task, most agree that it’s less cum- 
bersome to develop a software pro- 
eram that will run on one stan- 
dard graphical environ- 
ment than it is to develop 
a program for several en- 
vironments. ) 

Third, Windows pro- 
grams sport menus and 
icons that are fairly stan- 
dardized from one pack- 
age to the next, so they’re 
much easier to learn and 
use. 

Because of these bene- 
fits, says Peter Francis of 
Dataquest, the PC is be- 
ginning to become a stan- 
dard target for software 
development in the 24-bit 
graphic arts market. In 
fact, he claims, “There’s a 
greater selection of 
graphics software on the 
PC than ever before be- 
cause of Windows.” 

Alain Belanger, chief of software 
engineering for Matrox (Dorval, 
Quebec), a manufacturer of 24-bit 
color boards for the PC, agrees that 
Windows 3.0 has become a liberator 
for professional color on the PC. 
“Windows 3.0 is the key thing,” he 
says. “Before, there was no gluing 
force for 24-bit stuff, no standard 
way for application writers to han- 
dle display or printing for true-color 
work.” 

Now that the centripetal force of 
Windows 3.0 is in place, more and 
more graphic arts programs are 
beginning to be made available 
under Windows. For instance, for 
illustration applications, PC users 
have high-quality programs such 
as Micrografx Designer (Micro- 
grafx; Richardson, TX) and Corel 
Draw (Corel Systems Corp.; Otta- 
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wa, Ontario), which moved from 
Windows 2.0 to 3.0. And for image- 
editing and photo-retouching, 
there is PhotoStyler, a Windows- 
based program from Aldus Corp. 
(Seattle) that’s similar to Adobe 
Systems’ Mac-based Photoshop. 
However, page-layout applica- 
tions, which were virtually born on 
the Mac, seem to be moving to 
Windows more slowly. Says Mi- 
chael James, director of marketing 
for PC products at Radius (San 
Jose, CA), makers of graphics 
boards for both PCs and Macs, 


Adding power to a variety of 24-bit Windows 3.0 
applications is the Impression board from Matrox, shown 
here running PageMaker 4.0. 


“There’s not as much variety [on 
the PC in terms of page-layout pro- 
grams] as there is on the Mac; a 
few Mac-based page-layout pro- 
grams, such as QuarkXPress, are 
still not available on the PC.” 


Windows Page-Layout 

But while it may be happening 
slowly, many vendors of page-layout 
programs are beginning to pay at- 
tention to graphics under Windows. 
For instance, when Aldus first in- 
troduced PageMaker, it was avail- 
able only on the Macintosh, presum- 
ably because the Macintosh inter- 
faced with laser printers and fea- 
tured that all-important, easy-to- 
use graphical user interface. Only 
after PageMaker was available for 
some time did Aldus announce a PC 
version of the program compatible 
with Windows 2.0. 


But recently, Aldus announced 
the latest PageMaker upgrade, and 
it?s Windows-based, not Mac-based. 
For Aldus to announce its newest 
version of PageMaker on Windows 
first, before making it available on 
the Mac, appears to indicate that, to 
Aldus, Windows may be an impor- 
tant platform for the graphic arts 
market. (In addition, Frame Tech- 
nology [San Jose, CA] announced at 
press time that its Frame Maker 
3.0, available in May, will also sup- 
port Windows 3.0.) 

While Windows 3.0 is an impor- 
tant development for many PC- 
based graphic arts applications, it’s 
clear that for prepress and other 
more complex, color-intensive ap- 
plications, the PC’s 
transformation into a vi- 
able competitor to the 
Mac has been somewhat 
slower to evolve. In fact, 
says Belanger, products 
aimed at high-end pub- 
lishing applications are 
“ust hitting now at Ma- 
trox—some of the soft- 
ware we are using hasn’t 
officially shipped yet.” 

Why aren’t the pro- 
grams in place or the 
hardware available to 
put the PC on the same 
level as the Mac in these 
applications? According 
to the experts, this will 
happen eventually. Says 
Michael James of Radius, 
“Windows applications 
need to be shaken out, optimized, 
and that is still going on.” 

Jon Peddie, editor and publisher 
of the PC Graphics Report (Oak- 
land, CA), agrees, adding that it is 
no surprise that Windows applica- 
tions are only just appearing. 
“Windows 3.0 is young,” he says. 
“The graphics board manufactur- 
ers are still learning how to write 
decent drivers to work with the 
Windows interface.” 

According to Peddie, the prob- 
lem is that the hardware and soft- 
ware developers aren’t working in 
concert. “They’re trying to develop 
to what they think is the standard, 
the declared specs of Windows,” he 
says. “The problem is, Microsoft 
hasn’t fully discovered all of the 
‘gotchas’ in its own software.” To 
do this, he adds, will require “lots 
of experience, trial and error, to 
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media, and presentation applications — such as Aldus 
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No wonder PhotoStyler’s innovative graphic 
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magazine's Reader's Choice Awards named it the “best 
image editing software for the IBM PC.” While 
InfoWorld rated its image editing tools “Very Good” — 
and found PhotoStyler easier to use than its two 
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To learn more, call 1-800-685-3553 
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high-end PC color photo lab that’s 
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shake the Windows drivers out to 
be reliable and productive.” 

Furthermore, Peddie claims that 
there are only a few 24-bit color 
boards with Windows drivers that 
deliver reasonable performance. 

Michael James of Radius adds 
some perspective on the hardware 
side. “Buyers get confused [about 
PC graphics boards because] most 
boards have multiple resolutions, 
[forcing users to] trade off resolu- 
tion, color depth, and refresh rate.” 
Above a resolution of about 1000- 
by-768-by-8 bits or 800-by-600-by- 
16 bits, he says, users need an accel- 
erator card. Without one, he adds, 
PC users often must work at high 
resolution with low bit depth for de- 
sign and layout, then drop to low 
resolution with high bit depth to see 
the output. 

While the board manufacturers 
are bound to be optimistic, the an- 
alysts catch attention by either 
booming enthusiasm or exuding 
skepticism. But what do those ac- 
tually plying the Windows waters 
think? Perhaps the users with the 
most balanced assessment are 
those who use both Macintoshes 
and PCs for graphics applications. 

Kristin Lee is national marketing 
manager for GTE ImageSpan 
(Stamford, CT), a systems integra- 
tor for imaging hardware and soft- 
ware. ImageSpan installs local and 
wide area networks for customers 
who want to transmit images in 
real time all over the world. A typi- 
cal installation for ImageSpan 
might display photographic-quality 
images of home furnishings using 
the computer as a digital catalog. 

“We use lots of high-end color,” 
says Lee. “The system on the [re- 
ceiving] end can be a Mac or a PC, 
depending on what the customer 
has. For PCs, we use Matrox 
boards, and for some work we de- 
velop our own software, based on 
Asymetrix’s [Bellevue, WA] Tool- 
book [a software construction set 
used to build custom applications 
for Windows 3.0 without using tra- 
ditional computer languages]. 

“It’s hard to say whether the 
Mac or the PC is better for all 
tasks,” Lee continues. “The Mac is 
a lot faster, though. 

“There’s lots of Windows hype,” 
she adds, “and the applications are 
really slow at displaying, whereas 
on the Mac, the image just pops 
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up.” Because of that speed prob- 
lem, Lee keeps her eyes open for 
Windows accelerators. 

John Logan is the president of 
Digital Image Inc. (San Diego), a 
commercial printing company with 
a sizable investment in electronic 
publishing equipment, including a 
Linotronic 530, a Linotronic 200, 
and several Macs and PCs. While 
Logan feels that more programs 
are being developed for the PC be- 


cf ile tdit) Transtarm 


nestt 


Palette 


Shapes for Painting 


ers, which allows for variation in 
registration during the press run. 
However, his company also moves 
PC PageMaker files to the Macin- 
tosh for separation using Aldus 
PrePrint, a program he would like 
to see under Windows. For color 
separation, he says, there are “only 
a few packages on the PC.” 
Overall, Logan feels that the 
Mac is a better tool for his applica- 
tions. “None of the Windows Post- 
script drivers ... will let you image 
a page larger than 11-by-17 inch- 
es, and lots of times I want 18 by 
24,” he says. And as for perfor- 


programs, such as Photoshop, may face some stiff competition from 
programs like PhotoStyler, Aldus Corp.'s Windows-based entry into the 


image-editing marketplace. 


cause of Windows and improved 
graphics hardware, he adds that 
24-bit color on the PC isn’t quite as 
practical yet as it is on the Mac. 

“With the Mac,” he says, “I have 
24-bit cards for professional color, 
cards you can calibrate to the mon- 
itor to get excellent color control,” 
a capability Logan feels isn’t 
broadly available under Windows 
at this time. 

Software is also a concern to Lo- 
gan. “PC software is lagging about 
a year behind what’s on the Mac,” 
he says. For example, on the PC, 
Logan uses Publisher’s Prism, 
from Insight Systems (Vienna, 
VA), because he likes the fact that 
it addresses trapping, a prepress 
technique of vital concern to print- 


mance, he says, “You need nothing 
less than a ’486 for creating under 
Windows—the Mac is just all over 
Windows in speed.” 

While users are somewhat skep- 
tical about Windows but believe 
that graphics under Windows is 
improving, the manufacturers are 
clearly more optimistic. “Trying to 
put together a complete suite of ap- 
plications now is pushing Win- 
dows, but 1992 will solve that,” 
predicts Matrox’s Belanger. “The 
remaining Mac guys who haven’t 
ported their applications yet will 
do so in 1992,” he adds. 

While Belanger doesn’t expect 
Mac fans to switch to the PC, he 
says, “The big portion of the print- 
ing and publishing industry that is 
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not using electronic publishing yet 
for color [will have a real choice of] 
full-color Windows.” 

Michael James of Radius con- 
curs: “Mac people will never jump 
to the PC, but for those from mixed 
shops, it will be very much a toss- 
up,” he says. “You'll be able to buy 
more cost-effective PCs, but you'll 
need lots more power in the PC to 
get the same performance ... Win- 
dows is fine, as long as you have a 
lot of horsepower in the hardware.” 

For those selecting a color plat- 
form, according to James, “Other 
things will become important: buy- 
ing patterns, infrastructure, 
networking. The days when the 
Mac had the only inherent graph- 
ics ability in the marketplace are 
gone, or will soon be gone. That’s 
happening now, and [it will contin- 
ue to happen] in 1992.” 

Meanwhile, Peter Francis at Da- 
taquest also feels that this year 
will be a turning point for profes- 
sional color graphics under Win- 
dows. “Windows still has a way to 
go to compare to the Mac,” he says, 
“but it is much closer than ever be- 
fore. It would be wonderful to say 
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that it had gotten there for pre- 
press, but it hasn’t.” 

However, Francis predicts that 
by the summer, “There will be 
hard choices to make between the 
two machines—the Mac will have 
more functions built in, but a PC 
can add those functions, and prices 
go down more quickly on the PC.” 


How Much Longer? 

The most cautious of all, Jon 
Peddie, concedes that, although it 
is just a matter of time until PC 
applications match those on the 
Mac, he’s worried about how much 
time this will take to occur. 

“Windows probably won’t be 
close to promise of practical pro- 
ductivity for professional color 
graphics for another year or two,” 
he says. “If stabilization isn’t forth- 
coming because the world is await- 
ing Windows 3.1 and then Win- 
dows NT [for New Technology], the 
process could start over again. 

“By contrast, the Mac is stable,” 


he adds, “with few modifications to 
the operating system, and with 
backward compatibility.” 

Whether the turning point for 
Windows applications occurs in 
1992 or takes a bit longer, those 
using color know the PC is impor- 
tant. Logan, the commercial print- 
er, makes a pitch for the Next 
workstation as the best platform 
but admits developers are pulling 
away from Next machines. “We 
support PCs because there are so 
many of them out there,” he says. 

Lee at ImageSpan echoes that 
remark: “People have PCs; that’s 
why we deal with them.” 

With the new alliance between 
IBM and Apple to develop a new 
operating system, and with the al- 
liance Microsoft has developed 
with various workstation vendors, 
the tables might be turned again 
anyway. Concludes Rudy Burger, 
president of Savitar (San Francis- 
co), a developer of color correction 
and calibration software, “In as lit- 
tle as two to three years, five on 
the outside, there may only be one 
operating system anyway.” 


Now that’s a punch line. CGW 
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People in Glass Houses 


Ecological pioneers rely on an expert system 
to maintain the health of their experimental world 


By Diana Phillips Mahoney 


emember the song “Time in 
a Bottle?” The lyrics begin: 
“If I could save time in a bot- 
tle...”. Well, change them just a bit 
to “If I could spend time in a bot- 
tle,” and the rest of the tune might 
describe an ambitious project be- 
ing undertaken in the Arizona des- 
ert by a for-profit company called 
Space Biospheres Ventures (Ora- 
cle, AZ), the goal of which is to 
simulate life on Earth within the 
confines of a glass-enclosed envi- 
ronment for two years. 

Called Biosphere 2, the experi- 
ment attempts to mimic the opera- 
tion of Biosphere I—the Earth—by 
cloistering thousands of species of 
animals and plants, as well as 
eight human beings, in an envi- 
ronmentally controlled, completely 
sealed, glass and steel dome cover- 
ing 3.15 acres in Oracle, Arizona 
(30 miles north of Tuscon), and 
prove that such an ecosystem is ac- 
tually amenable to sustaining life. 
Planning for the project began in 
December of 1984, while the actual 
experiment, when the eight “Bio- 
spherians” were sealed into the 
dome, began in September of 1991. 

A mainstay of Biosphere 2 is its 
reliance on computer technology to 
control, monitor, and analyze the 
environment, to alert staff of any 
dysfunction that could threaten 
their safety or the project’s success, 
and to suggest action to avert such 
threats. More than 270 networked 
computers are located within Bio- 


Diana Phillips Mahoney is an associate editor 
of Computer Graphics World. 
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sphere 2 and outside the structure 
in Mission Control, the nerve cen- 
ter of the project. 

The heart of the computer opera- 
tion is a visually oriented, knowl- 
edge-based software program 
called G2, developed by the Gen- 
sym Corporation (Cambridge, 
MA), running on workstations 
from Sun Microsystems (Mountain 
View, CA) and Hewlett-Packard 
(Palo Alto, CA). The windows- 
based G2 software provides an in- 
teractive medium for the Biospher- 
ians and project coordinators to 
maintain a constant awareness of 


the state of such factors as the lev- 
el of air gasses, air circulation and 
temperature, water quality, and 
operation of the computer network. 
“G2 is a real-time expert sys- 
tem,” says Gensym’s Roland Jones, 
who did much of the early develop- 
ment work on key elements of the 
Biosphere 2 project. “It’s made for 
reasoning about and controlling 
dynamic environments, and it’s 
very graphics oriented, inasmuch 
as the graphics and programming 
language are intertwined.” 
Sensors distributed throughout 
each of the biomes—self-contained 
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ecological zones, including a rain 
forest, a tropical savannah, a des- 
ert, a marsh and marine region, an 
intensive agriculture area, and a 
human habitat—feed information 
to the workstations, where G2 fil- 
ters and displays it graphically. 


Always on the Alert 

For example, says Dr. Steven 
Fraleigh of Gensym, one of the de- 
velopers of the Biosphere 2 Global 
Monitoring System, “We might 
have a schematic diagram on the 
screen of an air-handling unit, 
which is basically a large air con- 
ditioning apparatus. The displays 
on the schematic would have the 
values coming from the different 
sensors appearing next to the posi- 
tion of the sensor on the schematic. 
Then we have underlying expert 
logic that is analyzing for alarms 
and so forth. So, if the temperature 
of an air handler gets too high, for 
instance, the color of the display 
for that sensor will change, de- 
pending on the priority of the 
alarm.” In some instances, after 
alerting the operator via the 
alarm, the software automatically 
makes the appropriate adjustment. 

The’ graphical interface of the 
Global Monitoring System, which, 
as its name implies, provides a 
means for overseeing the entire 
ecosystem, is set up hierarchically, 
allowing users to focus on a partic- 
ular area of interest at any time. 
“There’s a top-level screen that’s 
like a map of the entire biosphere, 
and basically, at that level, you 
can identify the individual bi- 
omes,” says Fraleigh. “If there’s a 
problem in any one area, you'll see 
an alarm indicator. The idea is 
that the Biospherians will typical- 
ly leave the master schematic up 
as the main interface to make sure 
nothing is going wrong. If some- 
thing occurs in one of the areas, 
they can see that very quickly and 
zoom in for more detail down to the 
appropriate level.” 

Although G2 is used in a variety 
of other settings— many companies 
in the aerospace, transportation, 
and manufacturing industries, for 
instance, use the software in a 
process-control capacity—the pro- 
gram at work in the Biosphere 2 
project is definitely not off-the- 
shelf. “We don’t have biome Snif- 
fers just lying around,” says Jones, 
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referring to the Continuous Air 
Quality Monitoring System, which 
regulates the operation of the pip- 
ing through which air and gas 
samples are regularly “sucked out” 
from each of the biomes. 

Describing the Sniffer’s opera- 
tion, Jones notes that, “Essential- 
ly, you've got this one set of instru- 
mentation, and you've got air sam- 
ples being drawn from each one of 
the biomes. What the system does 
is turn off all of the valves, except 
one in the rain forest, say, to bring 
in an air sample from the rain for- 
est. Then it opens a valve in anoth- 
er biome and closes the rain forest. 
It’s a process of continually walk- 
ing around the biosphere to get 
readings and make sure that it’s 
safe.” A detailed piping diagram of 
the network, on which the 
valves—represented as a row of 
lights—illuminate and change col- 
or as they open and close, allows 
the Biospherians to monitor the 
Sniffer’s progress as it passes 
through the biomes. 

The Sniffer’s graphical interface 
controls the order in which the air 
sample is taken, measured, and 
analyzed. This can be done by ma- 
nipulating the graphical icons in 
either an automatic or a manual 
mode. The visual representation 
for the automatic control consists 
of six blocks, each with a small 
symbol representing one of the bi- 
omes, lined up from left to right on 
the computer screen. The program 
automatically analyzes the biome 
whose symbol is first in line, but 
the order of analysis is easily al- 
tered by dragging any of the six 
blocks to the front of the line. The 
manual option involves program- 
ming the analysis of specific re- 
gions by working in the schematic 
that depicts the layout of all of the 
valves, clicking on individual 
valves to open and close them. 

In addition to the Sniffer and the 
Global Monitoring System, there 
are nearly a dozen G2 knowledge 
bases at work in Biosphere 2, mod- 
eling the environment and antici- 
pating its needs. In terms of pro- 
gram development, one of the most 
challenging knowledge bases, 
agree Jones and Fraleigh, was the 


Air Handling Control System, cre- 
ated under the direction of devel- 
oper Howard Rosenof. 

“Basically, people don’t build 
these huge glass structures in the 
desert and try to air condition 
them, so this was something very 
new,” says Fraleigh. “What the de- 
velopers realized right away was 
that they were going to need mul- 
tiple air conditioners in each bi- 
ome, so they were faced with a 
novel control problem: how to or- 
chestrate all of these air condition- 
ers and make sure they were all 
working together to maintain a 
particular setpoint.” 

The result, Fraleigh adds, was a 
new technical approach in terms of 
modeling the various air condition- 
ers’ integration, taking into ac- 
count other factors that would af- 
fect the temperature of the individ- 
ual environments, such as the 
amount of energy passing through 
the glass, which varies depending 
upon the time of day. (During the 
day, the heat from the sun gener- 
ates significant energy, while at 
night, that level decreases because 
the desert retains very little heat.) 


Few Major Obstacles 

Other than the unique chal- 
lenges met during the creation of 
the Air Handling System, there 
were few major obstacles in the 
overall application of G2 to Bio- 
sphere 2. “We’d never done any- 
thing like this before—nobody has, 
actually. But it wasn’t as if we had 
to invent a new computer tech- 
nique,” says Jones. “We knew G2 
could handle the job; it was simply 
applying it to this new environ- 
ment and figuring out what inter- 
faces we needed. So really, there 
weren't any mountainous hur- 
dles—we didn’t have to invent a 
new kind of plastic or fly faster 
than we'd ever flown before.” 

In reality, say the developers, 
G2 is not absolutely crucial to the 
success of Biosphere 2; its control 
and monitoring tasks could be 
completed manually by the Bios- 
pherians. But, they add, it does 
provide a tremendous advantage, 
in that it frees up the inhabitants’ 
time for scientific research, as well 
as for agricultural and mainte- 
nance activities. 

“Yes, they could get by without 
it, but it’s just that the pain-in-the- 
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neck factor would be a large 
squared number,” says Jones. “It 
reduces their workload and gives 
them a lot of flexibility. It allows 
them to see what’s going on very 
rapidly, and if they need to make 
tweaks, they can graphically drag 
things around and make tweaks. 
They don’t have to be computer 
programmers to do it; they just 
have to be able to use a mouse.” 
The G2 system is not the only 
example of computer technology 
being utilized by the Biospherians. 
With film footage collected from 18 
cameras scattered throughout the 
compound, the team is using the 
Video Toaster desktop video pro- 
duction system from Newtek (To- 


ot only does love hurt, as the 
title of Cher’s latest CD pro- 
fesses, so did the rock star’s last- 
minute changes to the design of 
the CD’s cover, particulary when 
the designer was working on a 
shoestring budget toward the re- 
cord company’s impending, inflexi- 
ble deadline. 

“It was really scary,” says graph- 
ic artist Margo Chase of Margo 
Chase Design in Los Angeles, “be- 
cause we were running out of time 
and Cher would say, ‘I need this or 
I want that or give me more hair,’ 
or something.” Fortunately, Chase 
had recently made the transition 
from traditional graphic design to 
computer graphics—a move that 
made the “pain” of the celebrity’s 
whims somewhat easier to bear. 

Ultimately, with her new Apple 
(Cupertino, CA) Macintosh IIci 
and Laserwriter I] NTX, a Micro- 
tek 300 color flat-bed scanner, and 
Adobe (Mountain View, CA) Pho- 
toshop software, Chase developed a 
series of tarot card designs, the 
idea for which stemmed from 
Cher’s desire for something vanity 
oriented that would portray the pos- 
itive/negative idea that love hurts. 
In total, Chase created 14 separate 
designs—one for the CD cover it- 
self, one for the long box in which 
the CD is packaged, and 12 for the 
front of the lyric sheets included in 
a limited-edition boxed set—that 
were so impressive to Cher that 
the singer bought some as gifts for 
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peka, KS) to create a video diary of 
daily life. They are also using the 
stand-alone Video Toaster work- 
station to develop documentary 
pieces for distribution to television 
networks. 

Ultimately, Space Biosphere 
Ventures hopes to translate the 
knowledge garnered from the Bio- 
sphere 2 experiment into useful in- 
formation for space exploration. 
(Space agencies worldwide could 
potentially incorporate the data 
into the execution of extended 
space missions and the develop- 


Pain and Pleasure 


her friends. 

The time element wasn’t the 
only obstacle Chase’s computer 
set-up helped her to overcome. Af- 
ter agreeing to the tarot card con- 
cept, Cher decided that she didn’t 
want to sit for a photo session, 
leaving Chase with a hole in the 
middle of her “great” idea. Luckily, 
Photoshop provided the solution. 
“We just took an image of Cher’s 
face from a previous release, and 
we did a photo session with a body 
model dressed with that drapery. 
We scanned all the prints in on the 
flat-bed, then I did a lot of retouch- 
ing and stripping and assembling 
and paste control.” 

In fact, most of the images used 
in the various designs were cre- 
ated in Photoshop. For example, 
the ribbon that transects Cher’s 
angel/devil apparitions on the cov- 
er piece (intending to suggest, says 
Chase, the dichotomy of pleasure 
and pain associated with being in 
love) began as a photograph, which 
Chase scanned into the computer 
so she could change its color and 
dimensions to better fit the design. 
The bird wings and floral back- 
grounds were similarly introduced. 
And, says Chase, the serpant-like 
border was actually a photograph of 
a small section of a wood carving 
that Chase scanned in and manipu- 
lated. “I duplicated it, changed its 
color, rotated it, and got it to make a 
border shape. If you look at it, you 
can see that it’s really only one 


ment of manned space stations.) In 
addition, organizers hope to discov- 
er valuable information about the 
Earth’s ecological operation— 
knowledge that can be transferred 
into marketable methods for more 
efficient management of our bio- 
sphere and preservation of the 
global environment. 

To achieve this, notes Fraleigh, 
“It’s very important that it [control 
of Biosphere II] is done in an auto- 
mated way. Obviously, having a 
graphical interface is much easier 
than having to go down and pro- 
gram at a lower level, because the 
type of logic that’s needed to con- 
figure it is notoriously difficult to 
modify.” CGW 


Depicting love’s dichotomy of 
pleasure and pain on the album 
cover, Chase combined scanned 
images using Adobe Photoshop. 
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small piece that’s been flipped and 
mirror imaged.” 

Chase, a graphic designer for 10 
years who specializes in album cov- 
er work, moved to the Macintosh 
approximately six months prior to 
beginning Cher’s album cover in an 
effort to remain marketable in an 
increasingly competitive field. In 
addition, having sat through many 
demonstrations of the computer’s 
capabilities, she realized that the 
Macintosh would provide a means 
for her to achieve a level of creative 
flexibility precluded by the reliance 
on traditional, costly photo retouch- 
ing methods. 

“It was getting ridiculously ex- 
pensive to create the images that I 
had in mind to do. Album budgets 
aren't huge, even for a big star, so to 
do a lot of outside computer time 
isn’t really feasible, because you 
have to go in and spend a lot of time 
sitting with an operator to try to get 
the look you want. The whole time, 
you're thinking, “We’re running 
into 12 hours at 100 bucks an hour; 
were never going to be able to pay 
for this.’ “And, she adds, “Since 
youre not doing the retouching 
work yourself, you can’t fiddle 
around with it to see what stuff 
looks like. On the Mac, you can do a 
lot of playing—you know, try some- 
thing, and if that doesn’t work go 
back and try something else.” 

Chase recognized the value of her 
investment early on in the Cher 
project, even before the hard-core 
designing began. “Initially, we did 
some low-resolution comps for her 
[Cher] that were about 75 dpi using 
some things out of books and im- 
ages that the record company had 
given me from other projects. I 
scanned them in really fast to show 
Cher what we could do with the 
computer, and she liked it. 

“Before I had the Macintosh, I 
could never have done a comp that 
would have been inexpensive 
enough and complete enough that 
an artist who’s not very visually lit- 
erate could have seen it and said, 
‘Yeah, I like this, lets do it.’ So the 
Mac made the project possible from 
the beginning.” 

This is not to say, however, that 
purchasing a computer system auto- 
matically guarantees smooth sail- 
ing. In fact, Chase admits to hitting 
“quite a few” roadblocks, resulting 
from a combination of her own com- 
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puter naivite (“Before buying it, I 
had never used a Mac before; I 
didn’t know the first thing about 
them!”) and the state of the technol- 
ogy itself. For instance, the memory 
capacity of her initial set-up consist- 
ed solely of the Mac Ilci’s 100M inter- 
nal drive. “That just couldn't do it,” 
she says. “The 
files were too big, 
and the scratch 
preferences for 
Photoshop need- 
ed way too much 
room.” Conse- 
quently, she 
rented a 300M 
hard drive for 
the length of the 
project. (She has 
since purchased 
a GIG hard drive 
from Micronet 
[Irvine, CA]. 

Another prob- 
lem Chase re- 
ports was the 
slowness of the 
computer. “Eve- 
ry little thing 
sounds easy, but 
a lot of the stuff 
in Photoshop 
took several 
hours minimum 
because the com- 
puter was so 
slow.” To add to 
this frustration, 
Chase decided to 
create every- 
thing at 300 dpi 
to get good reso- 
lution in print- 
ing. Unfortunately, at this resolu- 
tion, the 20M and 30M Photoshop 
files “took forever,” she says. Look- 
ing back on it, Chase now realizes 
that she should have stayed at a 
lower resolution much longer into 
the project. “I should have shown 
Cher images to sign off on that were 
100 dpi instead of 300 because ev- 
erything would have happened 
much faster, especially once the 
changes started happening.” By 
that time, Chase was already work- 
ing at finish resolution, so it was too 
late to go back. 

The time demands of Photoshop 


at high resolution, in combination 
with the unexpected stream of 
changes, led to another impediment: 
“Typesetting had to happen concur- 
rently with all of this, but we had 
only one workstation at the time 
and it was completely booked with 
the color images, so we had to actu- 
ally send the typesetting to a service 
bureau,” says Chase. 

Chalking up the difficulties to an 
inevitable learning curve, Chase 


This serpant-strangled heart, portraying the 
positive/negative idea that love hurts, is one of 12 tarot 
card images included in a special-edition boxed set. 


does not regret her decision to auto- 
mate and is proud of the fruits of 
her labor. “It came out great as a 
final printed piece. I was very 
pleased and so was the record com- 
pany, especially because we came in 
under budget, even with all the last- 
minute corrections and changes.” 
Not only is it unlikely that Chase 
could have achieved the same aes- 
thetic effect through traditional 
methods, but also, she notes, “I 
would probably never have been 
able to sell the idea, and even if I 
had, the record company wouldn't 
have been able to afford it.”"—DPM 
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REVIEW 


Mimicking Mickey 


Traditional character animation software 
lefts users create in the style of Disney 


By Rick Cook 


Walt Disney’s animations 

and wish there were a way to 
produce the same classic look? The 
Animation Studio, a software 
package from Walt Disney Com- 
puter Software Inc. (Burbank, CA), 
aims to make this wish come true 
by replicating as closely as possible 
a traditional lightbox-and-onion- 
skin animation suite on a personal 
computer. In this task, the pro- 
gram succeeds remarkably well. 
With sections of its manual devot- 
ed to character animation and 
with its file of examples on disk, 
The Animation Studio is a good 
tool for learning the kind of anima- 
tion that Disney made famous. 

How well The Animation Studio 
works as an animation tool for you 
depends, first, on how well you like 
lightbox-and-onionskin animation, 
and second, on how well your ap- 
plication can tolerate the relative- 
ly coarse VGA resolution (640-by- 
480 pixels) of the software. 

The Animation Studio adheres 
more rigidly to the lightbox-and- 
onionskin model than does any 
other animation program I have 
seen. Everything about the pro- 
gram is tied directly to that model. 

In fact, The Animation Studio 
started life as “Onionskin,” an in- 
house programming tool developed 
by Silent Software (Glendale, CA) 
to help write computer games. Pro- 
gram designer Reichart von Wolf- 


- ver marvel at the beauty of 


Rick Cook is a freelance writer based in 
Phoenix, Arizona. 
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shield wanted a computer tool that 
duplicated as closely as possible 
the way in which a traditional ani- 
mator works. One of the games 
that Silent Software devised was 
based on the Disney movie Who 
Framed Roger Rabbit? The game 
brought Onionskin to the attention 
of Walt Disney Computer Soft- 
ware, who procured the program, 
had it “Disneyfied,” and released it 
as The Animation Studio. 

The original version was intro- 
duced on the Commodore Amiga 
platform about two years ago. I 
have been experimenting with 
that version for about a year. In 


October 1991, Walt Disney Com- 
puter Software released a version 
for MS-DOS machines. 

There are as few differences be- 
tween the Amiga and MS-DOS 
versions as Walt Disney Computer 
Software (and Silent Software) 
could possibly manage. In my opin- 
ion, the Amiga version is smooth- 
er, offers more colors, makes better 
use of memory, and is generally a 
better tool, but there are no major 
differences in program operation. 

To appreciate The Animation 
Studio, you have to understand the 
strengths and limits of traditional 
animation. A traditional animator 


A lightbox-and-onionskin model, in which the animator can view 
preceding frames in a sequence and more readily achieve smooth 
character animation, underlies The Animation Studio software. 
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works out movement in successive 
frames by drawing in pencil on 
sheets of onionskin paper placed 
over a lightbox—each new sheet 
laid over the old one. In this way, 
the new image can be matched 
perfectly to what went before and 
can become part of a smooth-flow- 
ing animation. In the traditional 
scenario, sound effects, speed, and 
dialog are integrated with the pen- 
cil drawing on an exposure sheet 
prior to transferral to transparent 
cels for coloring. 

The overwhelming advantage of 
doing things this way is that it pro- 
duces an extremely 
smooth, “naturally” flow- 
ing animation with a 
minimum of robot-like 
stiffness and jerkiness. 
At its best, the process 
gives you remarkably 
engaging characters. 

The disadvantages of 
the technique are that 
the results are propor- 
tional to the animator’s 
talent (much more so 
than with most other 
animation methods), it is 
expensive to do because 
you typically have to 
change so much from 
frame to frame to make 
the motion smooth, and 
there are better, cheap- 
er ways to animate 
some kinds of charac- 
ters, such as tumbling letters or 
marching robots. 

Such disadvantages account for 
why most animation programs 
provide only limited onionskin fea- 
tures and rely instead on tech- 
niques such as automatic in- 
betweening of shapes, using fig- 
ures as brushes, and defined mo- 
tion paths (which let you lay out a 
path across the screen, attach it to 
a point on an object, and have the 
object automatically move through 
successive frames so that the point 
follows that path). These methods 
substitute computer power for ani- 
mator talent, so they are cheaper 
and easier to use. 

While these techniques are fine, 
they don’t give the user the same 
lifelike, organic effect that we as- 
sociate with classic Disney car- 
toons. The Animation Studio is, 
thus, for purists. 

If you have never worked with 
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traditional onionskin or an onion- 
skin animation program, it is diffi- 
cult to understand what a difference 
such a medium makes. Being able 
to view your preceding frames helps 
you know exactly where your figure 
should be and how it has to change. 
And, because the earlier frames are 
shown in successively lighter shades 
of gray, you don’t confuse the cur- 
rent frame with the previous ones. 
Coloring and shading come later as 


The color capability is simple in The Animation 
Studio—in keeping with the program’s emphasis on 
classic character animation. 


a separate step, so you keep your at- 
tention focused on one part of the 
process at a time. 

While there are a few other pro- 
grams that emulate onionskin ani- 
mation, none of them reproduces 
the traditional techniques as re- 
lentlessly as The Animation Stu- 
dio. A number of packages provide 
a single-frame overlay of a previ- 
ous frame, but very few let you go 
back several frames. 

In keeping with the traditional 
lightbox-and-onionskin process, 
The Animation Studio is divided 
into two modules: a Pencil Test/ 
Exposure Sheet and an Ink and 
Paint module. Pencil Test is the ac- 
tual onionskin drawing portion, 
which lets you see the frame you are 
working on and the previous three 
frames—each in a successively 
lighter shade of gray. You can ad- 
just the number of cels you see, and 
you can use the program’s swap- 


frame feature to display beginning 
and ending frames in a sequence. 

Given that this kind of anima- 
tion is inherently difficult, The 
Animation Studio does a good job 
of making it as easy as possible. 
The basic suite of drawing tools 
and interface will be familiar to 
anyone who has ever used a draw- 
ing program. There are Erase and 
Undo facilities (although the Undo 
tool only goes back one operation). It 
is easy to copy parts of a drawing 
from frame to frame and insert, de- 
lete, and swap frames with a single 
click of the mouse. If you don’t want 
to move the mouse away 
from where you are 
drawing, commands are 
available from the key- 
board. 

Probably the biggest 
shortcoming in terms of 
ease of use is that The 
Animation Studio 
doesn’t support drawing 
tablets. You have to 
draw with the mouse. 

The Animation Studio 
also does not offer auto- 
matic in-betweening, or 
“tweening.” This absence 
represents a philosophi- 
cal decision. The pro- 
gram’s designers be- 
lieved that tweened 
frames would look artifi- 
cial and wouldn't work 
as effectively as sepa- 
rately drawn, in-between frames. 

The Animation Studio’s drawing 
tools are more limited than those 
in most other animation packages. 
The native drawing tools—free- 
hand, dotted-line freehand, 
straight-line, curve, circle, ellipse, 
and square—represent a relatively 
limited array. Users also do not 
have at their disposal the usual se- 
lection of built-in brushes and line 
widths found in most drawing pro- 
grams, although most of them can 
be created as custom brushes if you 
want. In addition, the available 
brush manipulations are rather 
simple compared to the brushes 
available in paint programs. 
Brushes can be resized and rotated 
to any angle, but the program 
lacks elaborate brush effects. 

This latter limitation reflects, 
again, the lightbox-and-onionskin 
philosophy. In most animation pro- 
grams, turning an object into a 
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brush and stamping it onto succes- 
sive cels is an important method of 
animation. The Animation Studio 
can stamp brushes as well, but 
brush animation is viewed as a mi- 
nor technique and the range of ma- 
nipulations is, thus, limited. 

The Animation Studio does in- 
clude magnify and zoom tools for 
pixel-by-pixel editing and a clean- 
up tool that eliminates stray pix- 
els. This cleanup tool is especially 
useful when working with scanned 


While not an all-purpose animation fool, this 


rate backgrounds as part of your 
work with The Animation Studio, 
you can create them with a paint 
package that supports the IFF for- 
mat and then just use the Disney 
program for the foreground. 

Ink and Paint’s “frisket” com- 
mand lets The Animation Studio 
user emulate a multi-plane camera 


package could even help professional users 
with roughs, tests, and storyboards. 


images. Pencil Test also includes 
the Exposure Sheet, which tracks 
timing and sound synchronization. 

Both the drawing and painting 
modules have a built-in “flip-test” 
program to let you run your ani- 
mation at any stage of develop- 
ment. This feature makes it easy 
to check your work as you go. 

The Exposure Sheet works in ex- 
actly the same way as the paper 
exposure sheets used in traditional 
animation. The animator enters 
frame numbers at the beginning 
and end of sequences, adds sound 
effects, and indicates frame rate 
and other characteristics. The Ex- 
posure Sheet also lets you reuse a 
sequence of frames without explic- 
itly copying every frame. Unlike a 
paper exposure sheet, the comput- 
er takes care of all of the bookkeep- 
ing and related chores, because the 
exposure sheets produced by the 
module are directly linked to the 
animation frames. 

The Ink and Paint module is 
rather simple. It offers fill and fill- 
to-color tools, but there is no gra- 
dated fill capability. Color cycling 
exists, but dithering is supported 
only by a single, fairly coarse, two- 
color, checkerboard pattern. There 
is no airbrush effect. 

Again, the emphasis here is on 
animation rather than elaborate 
color effects, just as it is in classic 
character animation. In classic 
animation, the characters are done 
in simple colors with relatively lit- 
tle shading or other effects, while 
the background is elaborate and 
richly detailed. If you want elabo- 
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(an animation camera that accepts 
several cels at once, all of which can 
move independently), although the 
means to do so is not obvious or 
well-explained in the documenta- 
tion. The frisket feature operates, 
however, by letting you lock a color 
or colors so they can’t be drawn 
over. By drawing an image and 
locking the colors, the user creates a 
mask. When masked images are 
then overlaid in a series of cels, they 
can be manipulated as planes akin 
to a multi-plane camera. 

The Animation Studio also in- 
cludes an NTSC (National Televi- 
sion Systems Committee) filter op- 
tion for video output. This device 
keeps the color saturation down to 
a level that NTSC can handle and 
will let you preview the filtered 
animation on the screen as well. 

While the new MS-DOS version 
of The Animation Studio will run 
on an IBM XT machine with a 
CGA monitor, this is not exactly a 
practical configuration. And, while 
a ’286-based EGA system is ade- 
quate, like any animation pack- 
age, it needs all of the computing 
power it can get. A ’386- or ’486- 
based PC with a hard disk and 
VGA capability is a better choice. 
The software will also run with 
only 640K of RAM, but the more 
memory, the better. Memory be- 
yond 1M must be expanded mem- 
ory. The program can’t recognize 
extended memory unless you use a 
memory manager such as QEMM 
(Quarterdeck Expanded Memory 
Manager) from Quarterdeck Sys- 
tems (Santa Monica, CA). 


The program’s resolution goes as 
high as 640-by-480 pixels (stan- 
dard VGA) but no higher. This 
probably represents the biggest 
single limit on The Animation Stu- 
dio as a professional animation 
tool. For professionals, it would be 
much better with 24-bit color and 
at least twice the resolution. Of 
course, with those additions, it 
wouldn’t be widely available at 
$130 and would perhaps require a 
graphics accelerator. 

However, just how much of an 
obstacle The Animation Studio’s 
resolution poses for professional 
work is a more complicated ques- 
tion. Certainly, standard VGA res- 
olution is too coarse for some jobs. 
It doesn’t give you Disney quality 
on the order of Snow White or 
Beauty and the Beast. But the deci- 
sion as to whether VGA resolution 
is too coarse for the job at hand de- 
pends on a complex mix of record- 
ing/viewing technology, animator 
style, and economics. 

Even if The Animation Studio’s 
quality isn’t acceptable in final 
production, it is still a valuable 
tool for doing roughs, character 
tests, and animated storyboards. 
The Exposure Sheet lets you time 
sequences and sound effects to pro- 
fessional standards. According to 
the program’s developers, a num- 
ber of companies use The Anima- 
tion Studio to pencil-test commer- 
cials, and some firms use it for 
television animations. 

While the program documenta- 
tion is adequate, it is not as com- 
plete as I would have liked. It ex- 
plains basically how the features 
work, but I found that I needed to 
work out some of the finer points 
through experimentation. On the 
other hand, the main manual does 
a good job as a supplemental tuto- 
rial on character animation. 

For what it is and what it’s in- 
tended to do, The Animation Stu- 
dio is wonderful. If you want to 
learn the basics of character ani- 
mation, the combination of the in- 
formation in the manual, the pen- 
cil-test examples on disk, and the 
adherence to a lightbox-and-onion- 
skin model makes The Animation 
Studio a good learning tool. It’s not 
a drawing program, and I wouldn’t 
want it as my only animation soft- 
ware package, but I do find I spend 
a lot of time using it. CGW 
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Computer Artist 


Joins the PennWell Graphics Group 
Keeping Pace with Graphics Technology in the Information Age 


PennWell is committed to 
providing the graphics technology 
markets with the objective 
information they need to make 
important decisions. With seven 
distinct publications, PennWell 
Graphics Group covers virtually 
every segment of these evolving 
technologies. 


Computer Artist is written for the art/creative 
director, graphic designer, illustrator, or any creative 
professional who purchases capital intensive tools. The 
creative professional needs this dedicated publication 
that reflects his/her individual nature. Up to now there 
has not been a single source of information. Published 
quarterly, Computer Artist will feature timely practical 
articles in addition to its regular equipment reviews, 
interviews, and product showcase. 


TypeWorld, a news-oriented tabloid, published 18 
Computer Graphics World is the original times a year, focuses on typesetting and electronic 
international business publication to cover the | Options: _ publishing systems for both the commercial and 
fast-growing, multi-billion dollar computer graphics |g corporate markets. 7ypeWorld, covers the corporate 
market. It reaches more than 205,000 managers, : : inplant, commercial printers, newspaper publishers, 
decision-makers, and users in business, industrial, commercial publishers, 
government, and educational typesetting, imaging services, 
organizations. All segments of pre-press services, and art 
this expanding market are services markets. 

covered: science and medicine, - 
mapping, graphic arts, visual 
communications, design 
engineering, and architectural _ 
design. Each issue provides 
coverage of computer graphics _ 


im << 
ee 


AY, APRIL 25. 1997 


Animations Stretch Boundaries 
of Computer Graphics 


applications, technological Sean Re ne en ee f- a 4 TypeWorld 
trends, and product Sa er ee rE 4 J 3 : PostScript 
developments. pias: Drea Sees SMR : : Directory contains 
detailed listings for 
Computer Graphics World | high-quality cg 
Script printout 


Show Daily serves the 
attendees at two major industry 
trade shows, National Computer erinlbeses Association 
(NCGA) and ACM SIGGRAPH. The 
Show Daily provides a cost-effective 
way to increase your booth traffic. It 
is distributed at strategic locations on 
the show floor. It is one of the most 
effective ways to generate quality sales” 
leads while contributing to your 
company’s overall strategy for 
exposure in the marketplace. 


services. It includes 
more than 1,000 
Summers Ts service bureaus aed alphabetically. It is the 
COMPUT == most comprehensive resource of service bureaus 
aie in the industry. 


Color Publishing provides a 
comprehensive source of information 
in the evolving market for color 
systems. Published bi-monthly, it 
strives to make the technology 
understandable for printing, 
newspaper, service bureau, design, 
inplant, and publishing professionals so that they can 
make intelligent buying decisions. 


Computer Graphics World 
Asia-Pacific is the single source for. : 
information on computer graphics technology, products, and 
industry trends in the Asia-Pacific region. CGW Asia-Pacific is 
written for purchasers of computer graphics equipment and 
services who are involved in the following application areas: 
design engineering, science & medicine, graphic arts, visual 
communications, architectural design and mapping. 
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SCIENCE & MEDICINE 


PV-Wave for HP & Sun 

Precision Visuals has announced ver- 
sions of its PV-Wave Point & Click soft- 
ware for Sun and Hewlett-Packard 
workstations. PV-Wave is interactive 
software that uses graphics and analy- 
tical techniques to interpret large 
amounts of data quickly. The software 


comes in Point-&-Click editions for non- 
programmers and in a Command Lan- 
guage version for programmers. Com- 
mand Language runs on HP/Apollo 
9000 Series 300, 400, and 700 platforms. 
A new HP Motif version of Point & 
Click runs on the HP/Apollo 9000 work- 
station. Other new Point & Click re- 
leases run in the Open Look and Motif 
environments on Sun workstations. 
Price: $4500 (single floating license). 
The product was expected to ship in Jan- 
uary. Precision Visuals (Boulder, CO). 
CIRCLE 155 ON INFORMATION CARD 


Image-Capture Program 
ImageComp has announced Image- 
Capture+, a Windows 3.0-based im- 
age capture program. When used with 
a Targa 16, Targa+16, or register- 
compatible video capture board, Image- 
Capture+ is able to pull color images 
from TVs, camcorders, VCRs, laser 
disks, and other composite video 
sources. Features include preview of the 
video source prior to capture and stor- 
age of the image to disk under a user- 
specified file name. The product can be 
used as an image capture front end for 
desktop publishing, image database, 
and image-editing programs. Price: 
$129. ImageComp (Los Gatos, CA). 
CIRCLE 156 ON INFORMATION CARD 


Molecular Moves 

Tripos has announced distribution of 
Molcad, an interactive program for dis- 
playing and manipulating molecular 
structures and visualizing related data. 
The package draws on such graphics 
techniques as Gouraud-shaded surfaces, 
transparent surfaces, and multiple light 
sources. The application runs on Iris 
workstations from Silicon Graphics. It is 
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available on a stand-alone basis or in- 
tegrated into Tripos Sybyl software. 
Tripos Associates Inc. (St. Louis). 
CIRCLE 157 ON INFORMATION CARD 


Visual Simulation 

Du Pont has introduced a visual simu- 
lation capability for fixed eye-point 
simulations. The new technique, Com- 
puter Generated Synthesized Imagery 
(CGSD, uses a panoramic photo image 
as a backdrop for generating graphical 
targets and effects. Background, tar- 
get, and effects all have associated Z 
buffers. The company says that the ap- 
proach provides greater realism at lower 
cost than traditional polygonal graphics. 
CGSI operates on the company’s Fusion 
Visual Processors. Price: $5000 to 
$35,000 and up (visual processors). Du 
Pont Pixel Systems (Newark, DE). 
CIRCLE 158 ON INFORMATION CARD 


Fractal Landscapes 

Microlllusions has announced Genesis 
the Third Day, a fractal landscape gen- 
erator. The company says that Genesis 
lets the user create landscapes on the 
Amiga that rival the output of main- 


frames and advanced workstations. 
Observer viewpoint can be placed any- 
where in 3D space. Colors can be ad- 
justed, even after the picture is drawn. 
Focal length is user-selectable, too. 
The package is equipped with key- 
frame animation capabilities and five 
different draw modes. Price: $149.95. 
Microlllusions (Granada Hills, CA). 
CIRCLE 159 ON INFORMATION CARD 


apE Visualization 

TaraVisual has announced a commer- 
cial edition of apE, a Unix-based scien- 
tific visualization application that was 
originally developed by the Ohio Su- 
percomputer Center. Enhancements 
include a point-and-click environment, 


interactive data manipulation and col- 
oring capabilities, new axis and label- 
ing features, and modules meant to 
simplify the description of data types, 
formats, and grids. Price: $1495. The 
product is shipping. TaraVisual Corp. 
(Columbus, OH). 

CIRCLE 1460 ON INFORMATION CARD 


NovaJeft Plotter 

Enter Computer has introduced Nova- 
Jet 840, a wide-format E/AO ink-jet 
plotter. The company claims that the 
plotting speed of the NovaJet 840 is 
three to 20 times faster than that of 
traditional pen plotter technology. The 
device plots in 256 colors on standard 
paper and vellum. Users can select be- 
tween 150 and 300 dpi, unidirectional 
and bidirectional printing modes, and 
15 different line widths. Other fea- 
tures include four separate ink-jet 
heads, internal vector-to-raster conver- 
sion, and HP-GL and HP-GL/2 emula- 
tion. Price: $10,995. Shipment was 
slated for January. Enter Computer 
Inc. (San Diego). 

CIRCLE 161 ON INFORMATION CARD 


Three Kodak Thermals 
Kodak has announced three color ther- 
mal printers. The XLT 7720 digital 
continuous-tone printer, Thermal 
Printer P6600, and Thermal Printer 
S6600 all accept NTSC and RGB video 
and digital signals. Targeted at service 
bureaus and in-house graphics centers, 
the XLT 7720 digital continuous-tone 
printer produces transparencies or 
prints in four minutes. The P6600 
boasts a mirror-image feature de- 
signed for the “personalized” novelty- 
item market. The S6600 is aimed at 
creative and industrial design, plus 
medical and scientific imaging. Price: 
$24,995 (XLT 7720); $4300 (P6600 and 
$6600). The 6600 series is shipping. 
The XLT 7720 was slated for availabil- 
ity in the first quarter. Eastman Ko- 
dak Company (Rochester, NY). 

CIRCLE 162 ON INFORMATION CARD 


All in One from Oce 

Océ has introduced an “all-in-one” ma- 
chine for copying, plotting, creating, 
and restoring drawings. The Océ 
7700D comes with an image-editing 
system that provides image overlay 
and other cut-and-paste options. A 
built-in scanner accepts bluelines, se- 
pias, and artboard, as well as cut-and- 
paste drawings. Up to 999 copies can 
be produced per scan, at 400dpi resolu- 
tion. Users can also plot and print 
CAD-generated drawings from a vari- 
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MASTERPIECES 
OF FLEXIBILITY 


The GridMaster 
The GraphicMaster 
The Digitizing 
Tablets of Choice, 
priced from 


Flexibility. Ease of operation. 
Dependability. And state of the art 
technology. Yours in the lightweight, 
no footprint GridMaster roll-up tablet 
and the tilt-top GraphicMaster 

(both available for IBM and MAC) 
by Numonics. 


@ No power supply required 

@ Pen stylus, 4-button and 
16-button cursor available 

@ Multiple formats 

® Mouse, Windows 3.0, ADI and 
Macintosh drivers 

@ 0.010" accuracy 

@ User-selectable resolution of up 
to 5,000 lines per inch 

@ Sizes starting at 12" x12" 


NEW LIFETIME WARRANTY ON ALL SIZES 


For the name of the G.A.D. 
(GridMaster/GraphicMaster Authorized Dealer) 
near you, Call 


1-800-247-4517 


(JNUMONICS 


101 Commerce Drive 
Montgomeryville, PA 18936 


CIRCLE 34 ON INFORMATION CARD 
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ety of host output formats, including 
HP-GL, Calcomp 906/907, and Versa- 
tec Raster. Price: $148,000. Océ-Bru- 
ning (Itasca, IL). 

CIRCLE 163 ON INFORMATION CARD 


VISUAL COMMUNICATIONS 


Multimedia PC 

Philips has introduced the 386SX-20 
MPC, a system that meets, and in 
some ways exceeds, Microsoft’s Multi- 
media PC (MPC) specification. The 
386SX-20 MPC is based on a 20MHz 
80386SX CPU. The system comes 
standard with 4M of RAM. Also incor- 
porated are an 80M hard drive, a Su- 
perVGA board, a 680M MPC-compati- 
ble CD-ROM drive, a 3.5-inch high- 
density external disk drive, and three 
expansion slots. The system is preload- 
ed with MS-DOS 5.0, Microsoft Win- 
dows 3.0 with Multimedia Media Ex- 
tensions 1.0, and applications soft- 
ware. Price: $2499. Philips Consumer 
Electronics Co. (Knoxville, TN). 

CIRCLE 164 ON INFORMATION CARD 


Digital Image Toolkits 
Mentalix has introduced Pixel!FX, a 
new program that lets Unix users in- 
corporate and manage digital image 
information. Pixel!FX is a set of six 
toolkits for scanning, viewing, ma- 
nipulating, and printing images. The 
toolkits can be used with a variety of 
image data, including line art, gray- 
scale, and TrueColor. One toolkit, Pix- 
el!Image, is an image filter and trans- 
form application with smoothing, 
sharpening, shadowing, and format 
conversion capabilities. Another, Pix- 
el!Mark, enables retouching and anno- 
tating. The program is currently avail- 
able. Mentalix (Plano, TX). 

CIRCLE 165 ON INFORMATION CARD 


AT&T Graphics 

AT&T has introduced Comet/CG, an 
application that overlays text and 
graphics over live video. The company 
says that Comet/CG is able to produce 
broadcast-quality character generation 
and video titling on the Mac II. Fea- 
tures include dual-column credit 
screen formats and 3D type. The com- 
pany has also announced an upgrade 
of its Panorama multimedia image se- 
quencing software. Version 3.0 lets the 
user animate up to 20 on-screen ob- 
jects at once. In addition, the package 
incorporates support for chroma key 
and digitized audio formats. Price: 
$1295 (Comet/CG); $895 (Version 3.0 
of Panorama). Comet/CG was slated to 


ship December 15, and Panorama on 
January 1. AT&T Graphics Software 
Labs (Indianapolis). 

CIRCLE 166 ON INFORMATION CARD 


Projection System 

Light Valve Products, a Hughes Air- 
craft Co. subsidiary, has announced a 
series of liquid crystal light valve pro- 
jectors. The Series 300 projectors dis- 
play video, graphics, and data at an 
anticipated true light output of 1000 to 
2500 lumens, a rate up to five times 
brighter than that of a typical CRT 
projector. Until now, liquid crystal light 
valve technology has been used mainly 
in the military. The company expects 
that the new series will widen the mar- 
ket considerably. Price: $34,995 to 
$49,995. The product is expected to ship 
in the third quarter. Light Valve Prod- 
ucts Inc. (Carlsbad, CA). 

CIRCLE 167 ON INFORMATION CARD 


Projection Panel 

Sharp has introduced the QA-1050, a 
computer projection panel that offers 
multimedia capabilities as well as 
185,000 true colors. Compatible with 
popular PCs and graphics boards, the 
QA-1050 TFT computer/video LCD 
projection panel uses a full 640-by-480- 
dot, 10.4-inch TFT active matrix color 


LCD. The panel can be connected to a 
VCR, videodisk player, or video cam- 
era through the company’s ADP-1050 
Color Composite Video Adaptor. A se- 
lector that is built into the panel lets 
the user switch instantly between a 
computer and video input source. 
Price: $6500. The QA-1050 began ship- 
ping in December. Sharp Electronics 
Corp. (Mahwah, NJ). 

CIRCLE 168 ON INFORMATION CARD 


VCR Interface 


Selectra has announced Vuport, an in- 
terface between Panasonic AG-1960 
VCRs and such multimedia production 
and videotape editing software as Me- 
diaMaker, ShowMaker, and Ami- 
Link/CI. The Vuport interface operates 
from a serial port. Each interface can 
control one or two VCRs, and multiple 
interfaces can be daisy-chained on to a 
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single port. The interface runs with 
any application program that includes 
a Vuport driver. The product is now 
being supported on Macintosh and 
Amiga platforms. The company says 
that software for DOS, Windows 3.0, 
and OS/2 will be released soon. Price: 
$749. Selectra (Walnut Creek, CA). 
CIRCLE 169 ON INFORMATION CARD 


Video Production 
Digital F/X has announced upgrades of 
its Video F/X and Soft F/X video pro- 


PRODUCTS 


duction products. Video F/X is a desk- 
top production system that incorpo- 
rates a Mac II, two videotape record- 
ers, and an NTSC monitor. Soft F/X is 
an application package offering the 
software features of Video F/X. Ver- 
sion 2.1 of the product delivers video 
database integration, as well as com- 
patibility with System 7 and Macin- 


3-D INPUT VERSATILITY 


SOLID MODELING OR ANIMATION... 


IN REAL-TIME. 


Now you can create the simplest 
contour images or develop complex 
Fag and 
animation. Create graphics from any 
three-dimensional bied or physical 
movement within a 9 foot cube. Your 
input is only limited by space... your 
: your imagI- 
nation. Get off the tablet... get into 


databases for solid mode 


output is only limited 


space. 


The GP-8-3D sonic digitizer captures 
data directly from any three-dimen- 


sional object or motion. Your output can 
be flat art, contour images, dimen- 


sions for solid modeling or 
databases for robotics, 


video and film productions and 


more. 


Pegg Form 
"ww Data collected from objects or 
™ motion studies is processed by host 
computers and can be used to provide real- 
time multipoint analysis for solid modeling, databases for CAM, 


CIM, robotic instructions, motion 


study analysis and more. 


System Compatability 
The GP-8-3D interfaces with PC's, 
work stations and mainframes of 

most manufacturers. 


Get Off The Tablet... Get Into Space. 


Call or write for more information. 


‘ SCIENCE 
ACCESSORIES 
CORPORATION 

200 Watson Boulevard P.O. Box 587 


Stratford, CT 06497 
(203) 386-9978 + Fax (203) 381-9270 
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tosh Quadra 68040 computers. Price: 
$9995 (Video F/X); $995 (Soft F/X). 
The products are shipping. Digital F/X 
Inc. (Mountain View, CA). 

CIRCLE 170 ON INFORMATION CARD 


On the Air Software 


Meyer Software has announced On the 
Air, a screen show program for the 
Mac II. Built around point-and-click, 
path-based animation techniques, the 
software is aimed at ease of use. The 
company says that the package lets 
the user black out the screen, jump to 
a particular scene, or repeat a series of 
scenes on-the-fly, in contrast to compet- 
ing products, which require prepro- 
gramming. Speed and other animation 
effects are controllable through simple 
panels. Price: $175. The product is ship- 
ping. Meyer Software (Hatboro, PA). 
CIRCLE 174 ON INFORMATION CARD 


ARCHITECTURAL DESIGN 


Building Design 

Alias has introduced to the North 
American market its Sonata building 
design and management system. 
Boasting more than 600 installations 
overseas, the software consists of a se- 
ries of modules for producing eleva- 
tions, sections, flythroughs, perspec- 
tive views, 3D models, and construc- 
tion schedules. The company claims 
that lighting, textures, and other ef- 
fects can be created in minutes. The 
package runs on Personal Iris worksta- 
tions from Silicon Graphics. Price: var- 
ies according to configuration. Alias 
Research Inc. (Toronto, Canada). 
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Site Design 

AEC Group Inc. has announced a new 
version of SiteWorks, its site-design 
software for architects and engineers. 
Combining digital terrain modeling 
and site-design features, SiteWorks 
lets the user perform modeling and 
earthwork computations on existing 
and proposed sites. The latest edition 
runs inside Intergraph’s Microstation 
Sparc CAD software on Sun Sparcsta- 
tions Series 1 and 2. Previous releases 
operate on Intergraph Unix worksta- 
tions and IBM-compatible ’386 and 
"486 PCs. Price: $2500 (Sparcstation 
version). The product is shipping. AEC 
Group Inc. (Huntsville, AL). 
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Color Scanners 
Microtek has announced a pair of scan- 
ners. The ScanMaker 4000 35mm slide 
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@6 The DECpc 433 


mixes top PC performance 
with networking and blazingly fast 
video performance.@@ 


Pretty hot stuff, 
huh? And that’s 
not he eee 
Magazine felt fit 
to print about our 
DECpc™ 433 
Workstation. Just get a load of this: 
“The DECpc 433 adds value to the 
existing standard without sacrificing 
compatibility. What’s more, this 
machine shows strength in an area 
where DEC knows a thing or two: 
the graphics workstation market.” 

And how about this: “At 
$5,999*.. [this] machine is a PC 
designer’s dream.” 


DIGITAL. THE OPEN ADVANTAGE. 


PC Magazine 


Of course, far be it from us to 
censor one of the best PC sources in 
the business. Especially when it 
comes to this quote (our favorite): 
“If graphics speed is important 
to you, give the DECpc 433 a 
long hard look.” 

Naturally, we encourage you to 
take them up on this suggestion. 

For more information on the 
DECpc 433, or any PC in Digital’s 
line, call 1-800-PC-BY-DEC. 
Or talk today to one of your 
local Digital 


Authorized dlilg|i|tlal! 
Distributors. 


© Digital Equipment Corporation, 1992:The DIGITAL Logo and DECpc are trademarks of Digital Equipment Cotporation.486 and Intel Inside are trademarks of Intel Corp. * U.S. Pricing 


scanner is designed for service bureaus 
and other high-end professionals. The 
ScanMaker 45t transparency scanner 
brings large-format transparency 
scanning to the desktop. The 4000 
scanner captures 24-bit color and 8-bit 
gray-scale images at 4000 dpi. The 45t 
captures 36-bit color and 12-bit gray- 
scale images at up to 1000 dpi. The 
company notes that 12-bit scanning of- 
fers significant improvements in dy- 
namic range over 8- and 10-bit scan- 
ning. Price: $4499 (4000 scanner). The 


This Down Converter 
Zooms A Step 


Fully compatible with 
PCs, Macs, the Chromatek 9120 now brings you smooth zoom. 


PRODUCTS 


slide scanner was scheduled to ship in 
early February, and the transparency 
scanner late in the second quarter. Mi- 
crotek (Torrance, CA). 

CIRCLE 174 ON INFORMATION CARD 


Compact Drawing Pad 
Calcomp has introduced DrawingPad, 


Ahead 


workstations, 


With horizontal input scan range that stretches from 15kHz to 128kHz 
and support for both interlaced and noninterlaced formats, 
the Chromatek 9120 converts images from all workstations, 
personal computers and other high resolution analog sources to 
RS170A-timed broadcast/video standard television signals. 
Proprietary digital filter technology and support for 
24-bit color ensure display quality second to none. 

And now, the Chromatek 9120 adds the exceptional versatility of new, 
smoother zooming from 1/4 to 16 times original source image size. 
Pan back to show more of the background. 

Zoom in for dramatic closeups. With the Chromatek 9120, 
it simply couldn’t be simpler. Front panel buttons permit independent 
horizontal and vertical adjustment of Aspect Ratio. 

A 16-level Luminance Keyer lets you mix converted composite images 

with standard camera or time base corrected VTR signals. 
The non-volatile memory stores preset zoom, 
size and position parameters in ten locations. 
The internal sync generator and Genlock capability make it easy to 
synchronize with multiple video sources, : 
while the RS232C interface allows full remote/host computer con 
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International Sales Office 
TBR-908, 5-7 Kohji-machi Chiyoda-ku, Tokyo 102 Japan 
Telephone: +81-3-3239-7141 / Facsimile: +81-3-3239-3781 
U.S.A.: QUTRON Phone. 201-327-3259(NJ) CANADA: Forefront Graphics Corp. Phone. 416-636-4444 (Ontario) 


a compact device that features the 
same technology as its larger Draw- 
ingBoard II products. DrawingPad 
combines the capabilities of a digitizer, 
graphics tablet, and mouse. Users can 
choose from a variety of cordless pen 
and cursor input device options. Ac- 
cording to the company, a pressure- 
sensitive pen that comes with the de- 
vice recreates the feel of traditional 
artists’ tools. Versions are available for 
the Mac and IBM-compatible PCs. 
Price: $395. The product is shipping. 
Calcomp Inc. (Scottsdale, AZ). 
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BOARD LEVEL 


Enhanced for Quadra 
National Instruments has announced 
that its LabView graphical program- 
ming software and NB Series plug-in 
data acquisition boards have been en- 
hanced to take advantage of Mac Qua- 
dra 700 and 900 computers. According 
to the company, LabView 2.2 reduces 
the time needed for data analysis by 
generating in-line, floating-point in- 
structions that use the Quadra’s on- 
chip floating-point processing. New 
editions of the boards exploit the Qua- 
dra’s block-mode DMA capabilities by 
passing large amounts of memory di- 
rectly into memory at very high 
speeds. Price: $1995 (LabView 2.2); 
$245 to $4994 (boards). The software 
and boards are available. National In- 
struments Corp. (Austin, TX). 
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Graphics Accelerator 
Hercules has released the GB820, a 
graphics accelerator designed to help 
PC users step up to supercomputing 
performance. The GB820 is an upgra- 
dable, single-processor TMS34020 ver- 
sion of the company’s dual-processor 
Superstation 3D. The product features 
an i860 expansion socket. Also includ- 
ed are Autodesk 3D Studio and Auto- 
shade V.2 rendering software, a dis- 
play list driver for Autocad Release 11, 
and drivers for Windows and Anima- 
torPro. Price: from $2995 (2M of 
DRAM) to $4395 (16M of DRAM). The 
product is available. Hercules Comput- 
er Technology Inc. (Berkeley, CA). 
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Video Digitizers 

Imaging Automation has introduced a 
family of video capture boards for ISA- 
bus PCs. Intended as a low-cost way of 
importing images, the FG-15XX series 
of video digitizers is compatible with 
Targa, TIFF, and PCX files. Images 
can be directly displayed on a multi- 
sync monitor or transferred to the us- 
er’s VGA, extended VGA, or su- 
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perVGA card. The boards come in 
monochrome models, depicting 256 
shades of gray, and 32,768-color ver- 
sions. Users can select between resolu- 
tions of 512 by 512, 640 by 480, and 
768 by 512. Price: $895 to $1295. The 
boards are shipping. Imaging Automa- 
tion Inc. (Merrimack, NH). 
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Seismic Plotting 

Uniras Inc. has introduced a new ver- 
sion of agX/Seisplots, an optional com- 
ponent of its agX/Toolmaster toolkit. 
Seisplots enables interactive seismic 
applications to be designed for work- 
stations and supercomputers in the X 
environment. Wiggle traces, variable 
areas, and variable density displays are 
created utilizing low-level X function 
calls. The company notes that the latest 
version permits creation of displays at X 
Windows drawing rates. On a Unix 
workstation, for example, a typical seis- 
mic grid section can be shown in one to 
two seconds. Price: $1500 to $14,000 
(purchased with agX/Toolmaster); 
$3000 to $28,000 (purchased separate- 
ly). The product was slated to ship in 
January. Uniras Inc. (Dallas). 
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HiRes QFX™ 


Digital Retouching, 
Photocomposition 
and Special Effects 


Demonstrating the power 
and flexibility of HiRes QFX, 
Retro was assembled 

from five 8x10 and twelve 
2-1/4 transparencies 


PRODUCTS 


Business Mapping 

Geoquery Corp. has announced Geo- 
query Version 3.0, a business mapping 
package for the Mac. The GeoQuery 
software uses maps and ZIP codes in a 
built-in database to categorize facts 
from outside applications. Version 3.0 
supports System 7. It also includes a 
new “Shade by Zip” capability, which 
automatically translates ZIP code- 
based data into information summar- 
ies for states, counties, and user-de- 
fined regions. A map of US interstate 
highways has been added. Price: $395. 
The product is shipping. GeoQuery 
Corp. (Naperville, IL). 
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GRAPHIC ARTS 


CMYK Retouching 

Alias has announced the CMYK Im- 
age Retouching System, a new pro- 
gram that allows CMYK images to be 
modified without conversion to RGB 
images. After retouching, the CMYK 
images can be sent to an imagesetter 
to be plotted as loose seps, to full color 


HiRes QFX, the program that brings image processing, 
editing and special effects to high resolution digital 
graphics, now adds pressure sensitive Brushes, 
superTile™, SmartFill™ and multiple cell paint buffers. 


HiRes QFX is the most flexible, comprehensive and 
practical way of creating and manipulating true high 
resolution images on a PC. HiRes QFX was designed 
for graphics professionals who need both graphics 
sophistication and productivity. Functions like the Pro- 
cessing Queue which allows unattended application 
of multiple effects, and Custom Menus let you tailor 


HiRes QFX to your specific project flow and produc- 
tion environment. Requires Truevision TARGA, TARGA+ or 


AIlVista graphics adapter. 


Ron Scott Inc e 1000 Jackson Bivd 


Houston TX 77006 e 713.529.5868 
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prepress for image assembly or page 
layout, or to a color electronic prepress 
system. The company has also an- 
nounced the CMYK Renderer, a mod- 
ule that lets users of electronic pre- 
press systems scan CMYK images to 
full color, retouch them, and render 
the images on the page to a high-reso- 
lution CMYK image. The retouching 
system runs on Iris and Power work- 
stations from Silicon Graphics. The 
rendering software is an add-on to Full 
Color Publisher. Alias Research Inc. 
(Sandy Hook, CT). 
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Harvard Draw for Windows 
Software Publishing has released Har- 
vard Draw for Windows. The company 
claims that the new software is the first 
Windows-based illustration product to 
let users draw and edit effectively in 
preview mode. An on-screen palette bar 
displays 12 color palettes, each contain- 
ing 150 colors. Other capabilities en- 
compass WYSIWYG text entry and 
printing, radial and pattern fills, an 
“erase as you draw’ tool, and a range of 
special effects, including rotate, skew, 
blend, and mirror. The product is ship- 
ping. Price: $595. Software Publishing 
Corp. (Santa Clara, CA). 
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iton Tape! 


FROM COMPUTER TO VIDEO 


Lyon Lamb's RTC real-time converter will transform your graphics into 
superior NTSC or PAL video. No pixel loss. Enhanced detail. Vivid Clarity. 
Plus you'll enjoy total flexibility with automatic lock-up to virtually any 
computer. Zoom, pan and scroll capability allows the smallest graphic 
detail to become the center of attention. 


LYON 
LAMB 


4531 Empire Ave., Burbank, (A 91505 © Tel: (818)843-4831 © Fax: (818)843-6544 
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Macintosh Guide 

The Little Mac Book teaches the basic 
features on how to use a Macintosh, 
including how to use a mouse, menus, 
windows, files, folders, icons, and 
more. The guide also covers Systems 6 
& 7, along with keyboard shortcuts 
and a 30-page glossary. Peachpit Press 
Inc. (Berkeley, CA), 184 pages, $14.95. 
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Harvard Graphics 


Looking Good with Harvard Graphics 
explains how to create design presen- 
tations for your work. The book pro- 
vides examples, case studies, and a tu- 
torial on how to get running on version 
2.3. Also discusses how to design effec- 
tive presentations, charts, sharing 
graphical information with other com- 
puter systems, and graphic arts pro- 
duction. Scott Foresman Professional 
Books (Carmel, IN), 517 pages, $24.95. 
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Windows Reference 


Windows: The Pocket Reference covers 
Windows 3.0, including features and 
commands. The book lists all com- 
mands, functions, and menu options in 
alphabetical order. Also includes a 
task reference which explains com- 
monly used Windows tasks. Osborne 


ARENA 


Transform your 3D-data into 
impressive realistic pictures. 


= [Select] 


e Windows - Application 
e DXF and ASCII Import 


e Any views & perspectives e Intuitive user interface 

e Flexible camera position. e Dithering / true colors 

e Unlimited lights & colors e Fast rendering 

e Different reflections e Bitmap/true color-output 
e Gouraud/Phong Shading e Limited time offer: 

e Integrated material editor Only $349 


WISE Software - Seelandstr.3 - 2400 Liibeck 14 - Germany 
Tel: (49)451-3909-412, Fax: -499 
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ARENA - Advaaced 3D-Rendering Applicatian 
| File Select Edit Materials Views Lights Render Display Options Help 


e 3D-Texture-Mapping 
e Background pictures 
e Interactive object control e Material/texture libraries 


McGraw-Hill (Berkeley, CA), 224 
pages, $9.95. 
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Turbo Pascal Guide 


Written to help users write, edit, com- 
pile, run, and debug Turbo Pascal pro- 
grams, Turbo Pascal: Self-Teaching 
Guide is available from John Wiley & 
Sons Inc. (New York). The book pro- 
vides basic concepts on object-oriented 
programming, the menu system, the 
help system, the debugger, and more. 
344 pages, $22.95. 
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Pagemaker Guide 


Fit to Print with Pagemaker 4.0 dis- 
cusses features of Pagemaker 4.0 on 
the Macintosh and effective page de- 
sign. The guide includes hands-on ex- 
ercises and covers systems of measure- 
ment, font editing, word processing, 
printing, and outputing. A companion 
disk which contains templates for cre- 
ating newsletters, brochures, flyers, 
and more is also available. M&T Books 
(Redwood City, CA), 350 pages, $24.95; 


and 


WRITE OR CALL 
TODAY: 


Wins od — 3 


Professional 
Design 
Engineers 


Graphic 
Artists 


FREE CATALOG 


of Computer Graphics Work Stations 
1-800-447-2257 


THIS COMPLETE LINE of System Furniture is 
designed for CAD/CAM users. Ergonomic design for 
operator comfort, solid durable construction for lasting 
professional use. Accommodates major brands of 
computer and electronic equipment. 


$34.95 with disk. 
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Color Prepress Guide 


Digital Color Prepress-Volume Two 
discusses halftone image reproduction 
along with topics related to Postscript 
color systems. The book covers scan- 
ners, color correction, calibration, reso- 
lution, screen angles, telecommunica- 
tion, data compression, and more. Also 
has a glossary of terms and Macintosh 
case studies. Agfa Corporation (Wil- 
mington, MA), 32 pages, $10; $16.50 
for Volumes One and Two. 
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CD-ROM Disc 


McGraw-Hill Science and Technical 
Reference Set: Version 2.0 provides the 
information needed to better under- 
stand all areas of science and engineer- 
ing. This disk discusses over 75 scientif- 
ic and technical disciplines and features 
all the material from the McGraw-Hill 
Concise Encyclopedia of Science and 
Technology and the McGraw-Hill Dic- 
tionary of Scientific and Technical 
Terms. Recommended system use in- 
cludes an IBM AT/PC or faster, or 100 
percent compatible. McGraw-Hill Pro- 
fessional Book Group (New York) $495. 
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THE WINSTED CORPORATION 


10901 Hampshire Avenue So. * Minneapolis, MN 5543 
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FEBRUARY 


7-8 Annual SMPTE Tele- 
vision Conference held in 
San Francisco. Sponsored by 
Society of Motion Picture 
and Television Engineers. 
Contact: Ms. Nancy Engle, 
SMPTE, 595 West Harts- 
dale Avenue, White Plains, 
NY 10607; 914/761-1100. 


9-14 Annual NOW Sys- 
tems Seminar held in Or- 
lando, FL. Sponsored by 
TypeWorld magazine. Con- 
tact: T’ypeWorld, One Tech- 
nology Park Drive, POB 
987, Westford, MA 01886; 
508/692-0700 or 800/225- 
0556, ext. 187. 


9-14 Electronic Imaging 
Science & Technology held 
in San Jose, CA. Sponsored 
by The International Soci- 
ety for Optical Engineering 
& The Society for Imaging 
Science and Technology. 
Contact: Ms. Sue Davis or 


Ms. Roberta Hart, SPIE, 
POB 10, Bellingham, WA 
98227-0010; 503/663-1284 
or 206/676-3290. 


10-12 Computer Graph- 
ics "92 held in Lake Buena 
Vista, FL. Sponsored by 
Frost & Sullivan Int’l. Con- 
tact: Ms. Sheila McDonald, 
Frost & Sullivan Int’l., 106 
Fulton Street, New York, 
NY 10038; 212/233-1080. 


11-14 Micad 1992 held in 
Paris. Sponsored by World 
Computer Graphics Associa- 
tion. Contact: World Com- 
puter Graphics Association, 
2033 M Street N.W., Suite 
399, Washington, DC 
20036-8446; 202/775-9556. 


19-24 Sun Open Systems 
Expo held in Chicago. Spon- 
sored by The Sun Observer 
in association with Sun Mi- 
crosystems and The Sun 
User Group. Contact: Mr. 
Clayton Peters, 12343 Hy- 
meadow Drive, Bld. 3, Aus- 
tin, TX 78750; 512/250- 
9023. 


24-27 Design Engineer- 
ing held in Chicago. Spon- 
sored by Cahners Exposi- 
tion Group. Contact: 
Cahners Exposition Group, 
Cahners Plaza, 999 Summer 
Street, POB 3833, Stamford, 
CT 06905-0833; 203/964- 
0000. 


27-28 Media ’92 held in 


Los Angeles. Sponsored by 


Publish and MacWorld. 
Contact: Mr. Michael Mc- 
Mahon, Mitch Hall Asso- 
ciates, 260 Milton Street, 
Dedham, MA _ 02026; 
617/361-1031. 


29-March 5 ASPR- 
S/ACSM held in Albuquer- 
que, NM. Sponsored by the 
American Society for Photo- 
grammetry and Remote 
Sensing and the American 
Congress on Surveying and 
Mapping. Contact: Ameri- 
can Society for Photogram- 
metry & Remote Sensing, 
5410 Grosvenor Lane, Suite 
210, Bethesda, MD 20814- 
2160; 301/493-0290. 


43 Color Publishing Revo- 
lution Seminar ’92 held in 
Anaheim, CA. Sponsored by 
Color Publishing Magazine. 
Contact: Color Publishing 
Magazine, One Technology 
Park Drive, Westford, MA 


01886; 508/392-2187. 
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REMOVE HARDWARE 
O—-r LOCKS x—0O 


Protect your investment! 
Don’t wait for your lock to get lost, 
stolen or fail and render your pro- 
gram useless. 

Our SAFEKEY’S are guaranteed to 
unlock the following: 


TOPAS RIO CADKEY 
INSCRIBER LUMENA AUTOCAD 
HiRes QFX D.G.S. & MORE 


Limited Time Offer $525 plus S&H 
(609) 390-2799 


24 HR. FAX HOTLINE 
(609) 390-3750 


IMAGINE THAT 


TM-Trademarks property of respective owners. 
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fr + 
Fast + Powerful » Easy to Use ! 
b " 


Create the 3D models you've 
only dreamed about with 
HyperSpace, the world's 
leading stylus-based 3D 
digitizing/modeling system. 
Supports most 3D file formats. 


Call toll-free 800 950-6472 
or 801 466-4641 Fax 801 466-4699 


_GRAPHICS 
SHOWCASE 


Featuring 
products, 
employment opportunities 
services, systems 


& software. 


j 


A 
{ 


WANT TO WORK WITH 
THE BEST? 


If you have at least 2 vears of 
experience in any of the following 
areas: 


M@ Graphics/Live Action Producer 
@ 3D animator/Designer 
M Designer/Paintbox Operator 


You are invited to join us and be part 
of the creative team. We are expand- 
ing our staff and looking for team 
players. 


If you want to work with the best and 
are up to the challenge, send resume 
and salary requirements to: 


TELET| 460 West 42nd Street 


New York, NY 10035 
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VANCOUVER 
FILM 
SCHOOL 


presents: 


3D COMPUTER 
GRAPHICS 
ANIMATION 


This 9 month program is the most 
comprehensive of its kind in North 
America and is a full immersion into 
computer graphics animation. The 


ea 
Mira Imaging, Inc. te 
| Ce) 


2257 South 1100 East, Suite 1A q 
® 


Salt Lake City, Utah 84106 
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Classes are integrated with a high- 
end commercial production company 
and graduates achieve a widely 
adaptable range of computer skills. 
Highlights include: 

* Low student-equipment ratio 

* 2,000 + hours of training 

* Wide range of industry software 
* Theoretical/practical experience 
-® Highly skilled instructors 

* State-of-the-art workstations 

* A completed portfolio with 

commercial production value of 
$180,000 

We also offer an intensive foun- 
dation program in 16mm film 
production. For information 

Call or write: 

Vancouver Film School 

400 -1168 Hamilton St. 

Vancouver, B.C. 

Canada V6B 282 


604 685-5808 


CIRCLE 105 ON INFORMATION CARD 


Customer 
service 


If you have any questions 
about your subscription... 
we want to hear about if. 
Or, if you want to subscribe 
or renew, simply call 


] 800 331-4463, Ext. 400 


Thanks. We appreciate the 
opportunity to serve you. 


COMPUTER 
GRAPHICS 
WORLD 


MAKE YOUR CAD COMFORTABLE 


Dakota Digitizer Workstations are fully 
adjustable, mount any large digitizer and 
support multiple 14”-27” monitors. Imme- 
diate shipping (UPS). 
Call today for catalog. 

DAKOTA 
CALL:603/964-2112 ext. 100 
FAX:603/964-7220 
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Ouidated Laws 


Copyright and patent laws 
are inadequate for today's creative professional 


By Isaac Victor Kerlow 


he filtering of computer 

graphics technology into the 

process of creating visual proj- 
ects and tools has transformed to- 
day’s creative environment into a 
far more complex arena than the 
one for which the current laws pro- 
tecting the creators of intellectual 
property were designed. 

For years, copyright and patent 
laws have allowed creative profes- 
sionals to maintain control of their 
intellectual property. But we are 
beginning to realize that the prac- 
tices on which these laws were 
based have radically changed. 
Thus, some of their basic premises 
are no longer adequate. 

Today’s copyright law has been 
effective in protecting works of in- 
tellectual property that fit within 
the traditional categories in the 
arts and humanities, such as 
paintings, photos, books, and musi- 
cal scores, while patent law has 
protected those who devise new in- 
struments or processes related to 
the manufacture of goods. Just as 
the copyright law limits its protec- 
tion to intellectual works that re- 
sult in a specific expression, the 
patent law limits its protection to 
processes involving the transfor- 
mation of physical matter. 

Over time, there has been a sig- 
nificant evolution in the works 
falling within the jurisdiction of 
intellectual property laws. Paint- 
ings, for example, are original 
Isaac Victor Kerlow is chairman of the com- 


puter graphics department at the Pratt Insti- 
tute (Brooklyn, NY). 
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works that can only be in one place 
at a time, are extremely difficult to 
duplicate, and, in most cases, have 
an individual author. Because of 
these intrinsic characteristics, 
painters’ rights have been fairly 
easy to regulate. The intellectual 
property rights of authors of inter- 
active multimedia systems, how- 
ever, are not so easy, because such 
systems can have multiple incar- 
nations, are easily duplicated, and 
can have more than one author. 

Another change is the merger of 
intellectual works and manufac- 
turing processes. When these re- 
main separate, the copyright and 
patent laws seem to work best. But 
complications ensue when the ar- 
eas overlap, such as when the 
manufacturing involves processing 
of information instead of physical 
goods, or when the delivery of in- 
tellectual work is an integral part 
of a patented process, as is the case 
in many video games and interac- 
tive multimedia. 


Old Laws, New Technology 

Computer graphics introduces a 
new twist to this situation. Not 
covered by copyright law, for ex- 
ample, is the possibility that, when 
a graphic artist gives a client a 
disk with image files for a specific 
job, the client changes some of the 
elements without the artist’s con- 
sent. Also, computer graphics often 
involve the production of intellec- 
tual work that is intimately tied to 
a patented delivery system: If a 
novel is created in hypermedia for- 
mat and the computer breaks 
down, the novel is gone until the 
system is fixed. 


Generally, creative professionals 
do not get exclusive rights to the 
procedures defining their trade- 
mark style, even if they developed 
these techniques. For example, the 
way a painter uses a palette knife 
is not protected because such a 
limitation could prevent other art- 
ists from creating new works re- 
quiring a similar technique. 

In the more technical world of 
cormputer graphics, it is common 
for authors of computer programs 
to seek exclusive rights to specific 
techniques that will be used to cre- 
ate intellectual works. As a result, 
such procedures are coded in the 
form of computer programs—a sit- 
uation not covered by current in- 
tellectual property laws. Paradoxi- 
cally, ownership of techniques in 
the technological vs. artistic envi- 
ronment does exist by legal defini- 
tion in some cases. 

Many intellectual property 
rights currently taken for granted 
get very sticky in a technologically 
complex reality. For example, if 
the author of a computer program 
coding Monet’s artistic technique 
seeks ownership of the technique 
in the form of the computer pro- 
gram, is the programmer entitled 
to ownership of the specific imple- 
mentation of Monet’s ideas in the 
medium of a computer program 
and/or the general principles of 
Monet’s impressionist techniques? 

Such questions highlight the in- 
adequacies of today’s intellectual 
property laws, a situation which 
patching the law will not rectify. A 
more fundamental change is in or- 
der in light of the technological re- 
ality that is here to stay. CGW 
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While Our Competitors 
Are Diligently Irving 

lokmulate Ihe 

Summasketchll... 


The world’s best selling, most 


with over 400 programs, and 


We ProudlyAmounce SummaSketch I 24 


emulated, most acclaimed 
desktop tablet just got better. 
We've taken SummaSketch ll, 
the industry standard, and 
added several new features to 
create a tablet that is, unques- 
tionably, the world’s best. 
Unlike some competitiors, 
we put everything in the 
box—4-button cursor and 
2-button stylus (or 16-but- 
foncursor), intertace . 
cables and autilities diskette with Windows® 3.0 and 
ADI® drivers. Plus we've added things like 2000 lines per 
inch resolution and 10 mil accuracy—standard. Plus the 
fastest, easiest set-up and configuration procedure. Plus 
an offer for a tree AutoCAD® or CADKEY® Master 
Template (a $245 value). Plus software compatibility 


S. Summagraphics. 


hardware compatibility with 
PCs and Macintosh® Best ot 
all, it’s still 100% pure Summa- 
Sketch—the editor's choice, 
winner of every major editorial 
accolade tor graphics tablets. 
_ And the people's choice, 


ei 


~*~ df _ withwell overone-halt million 


sold to demanding computer 
graphics professionals. 
Every [ivi 
— ~~ decision |B 
should be this easy. In fact, the only 
tough decision is which Plus to choose: “22. 
12”x 12" or 18"x 12” Professional. 
For literature, orthe name of your local 
dealer, call 1-800-729-7866. For tech- 
nical information call 203-881-5400. 


Every decision should be this easy. © 


© 199] Summagraphics Corporation. Seymour, CT 06483. All rights reserved. 
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“MicroStation helps us eliminate % 
repetition of work and increases 
productivity and profits without 
sacrificing quality.” 
Gary Whitney 
The Whitney Group 
“We chose MicroStation for the 
real-time integration among our os 
engineers running MicroStation Ben te | amet: 
on PCs, Macintoshes, and sa NSE] 7) 6 | 
Intergraph workstations. It’s clear 
~ that a lot of foresight went into 
enhancing MicroStation PC for 
productivity and compliance with 
industry standards.” 
David Wesch 
Sverdrup 


MicroStation, Version 4.0 


The CAD 
Standard Of Excellence 


MicroStation. The new CAD standard for 
power...speed...ease of learning. ..ease of use... 
and real-time integration across multiple platforms. 
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Tap MicroStation’s power easily with new 
graphical user interface and online help. 

View your co-workers’ changing designs 
as reference files — even across different 
platforms. 

Draw independently defined parallel 
lines with MicroStation’s multi-line tool. 
Eliminate tedious dimensioning 
updates with true associative dimensioning. | 
Create real-world models with NURBS | 
surfacing. | 
Visualize your designs with sophisticated, built-in rendering. 
Customize MicroStation for your particular needs or 
choose from hundreds of third-party applications. 


For the location of your nearest MicroStation dealer and a 
FREE PC demo disk, call 800-345-4856 today. 


Everywhere you look. 


Intergraph® is a registered trademark and Everywhere You Look is a trademark of Intergraph Corporation. MicroStation is a trademark of Bentley Systems Inc., an Intergraph affiliate. 
Other brands and product names are trademarks of their respective owners. 
Copyright 1991 Intergraph Corporation, Huntsville, AL 35894-0001. DDAD037A0. 
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